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School garden-based education programs have become an increasingly popular tool to 
improve children’s nutrition, yet evaluations have found mixed results. This study 
analyzes three years of student surveys collected before and after one year of 
participation in the American Heart Association’s Teaching Gardens program. Analysis 
was guided by the Social Cognitive Theory, and measured changes in determinants of 
healthy eating behavior: preferences for fruits and vegetables, gardening skills, food 
systems learning, and perceptions of self-efficacy and social norms regarding fruit and 
vegetable consumption. A total of 755 pre-test and 976 post-test responses were included 
in the analysis, as well as 173 pre-test and 146 post-test responses from two control 
schools that did not participate in any gardening activities. Frequencies and cross-
tabulations were used to analyze pre- and post-test data. Paired t-tests were also used to 
analyze differences between pre- and post-test when data were collected for the same 
student before and after Teaching Gardens participation. 
 
Paired t-test results indicated improvement in Preferences, Food Systems Learning, and 
Social Norms for both control and experimental groups and in Gardening Skills for the 
experimental group, although none of the changes over time were significant. At post-
test, significant differences by gender were found in responses across all five indices, 
with girls answering generally more positively to questions than boys.  Crosstab results 
also indicated significant differences by school minority concentration and 
socioeconomic status (SES) across all five indices at post-test, as well as a general 
correlation between minority concentration and SES. However, the effects of these 
environmental factors were mixed.  
 
The second article of this thesis investigates the effects of another environmental factor - 
the level of integration of the school garden program into the wider school environment - 
on students’ reported knowledge of Gardening Skills. Eight schools and 142 matched 
pairs of students that participated in the Teaching Gardens program were analyzed. Adult 
responses from each of the schools were used to create an index of the program’s Level 
of Integration, which was then compared with the students’ reported changes in 
Gardening Skills using bivariate analysis and Paired Samples t-tests. Repeated Measures 
General Linear Model tests were then conducted to compare the model including the 
Level of Integration against the more traditional model of school garden evaluation, 
which focuses on school’s minority concentration and SES. Results indicate that students 
at schools with well-integrated school garden programs gain greater Gardening Skills as a 
result of one year of participation in the program and confirms previous findings that 
students from lower SES areas experience greater gains in Gardening Skills than students 
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CHAPTER 1: COMPREHENSIVE LITERATURE REVIEW 
 
 
 Childhood nutrition is a serious public policy issue facing our society today. The 
United States Department of Agriculture (USDA) estimates that 15.9 million children 
live in food-insecure households (Coleman-Jensen, Nord, & Singh, 2013). Hunger creates 
developmental, emotional, and educational challenges for children (Ryu & Bartfeld, 
2012). At the same time, childhood obesity is a major health concern. According to a 
recent study by Cunningham et al (2014), 17.0% of eighth graders are overweight, and 
20.8% are obese. This leads to significant health issues, as childhood overweight or 
obesity have been linked with higher risk for cardiovascular problems and diabetes, as 
well as increased likelihood for adult obesity (Serdula et al., 1993; D. R. Thompson et al., 
2007). The severity of this situation has been publicly emphasized by Former Surgeon 
General Richard Carmona when he stated, “Because of the increasing rates of obesity, 
unhealthy eating habits and physical inactivity, we may see the first generation that will 
be less healthy and have a shorter life expectancy than their parents” (Carmona, 2004).  
 
School gardens are one potential solution to addressing this nutrition problem. 
 
 Due to their significant role in children’s lives, schools have served as venues to 
combat issues of poor childhood nutrition (Walton, Waiti, Signal, & Thomson, 2010). 
According to the Institute of Medicine, children consume, on average, 35% of their daily 




Cabili, Wilson, & Gleason, 2009). Correspondingly, Farm to School (FTS) programs 
have been growing increasingly popular as a means to increase children’s nutrition 
behavior and fruit and vegetable (FV) consumption (Berlin, Norris, Kolodinsky, & 
Nelson, 2013; Conner, King, Koliba, Kolodinsky, & Trubek, 2011; Roche et al., 2012; 
Story, Nanney, & Schwartz, 2009). According to the USDA’s Farm to School Census, 
3,473 schools are growing edible gardens, and 38,629 schools are engaged in FTS 
activities (USDA Food and Nutrition Service, 2013). A 2006 study found that less than 
20% of children consume five or more half-cup servings of FV per day (Guenther, Dodd, 
Reedy, & Krebs-Smith, 2006), and a more recent study among low-income fourth- to 
sixth-graders reported similar results (Robinson-O’Brien, Burgess-Champoux, Haines, 
Hannan, & Neumark-Sztainer, 2010). Increasing FV consumption is especially important 
in light of the high rates of childhood obesity, as the lower energy density and fiber 
content of these foods may increase satiety and reduce total caloric intake (Rolls, Ello-
Martin, & Tohill, 2004). 
 One core element of FTS programs is the use of a school garden (“What is Farm 
to School?,” 2014). School-based garden education programs have become increasingly 
popular as a mechanism to target children’s dietary behavior. Nutrition and health 
professionals have encouraged schools to provide nutrition education through hands-on 
activities that teach children about food systems and agriculture, such as school gardens 
(Briggs, 2010). Through school gardens, children learn about nutrition and food 
preparation while planting, maintaining, harvesting, and preparing fruits and vegetables 




vegetables that children experience through multiple sessions in a garden, may increase 
preference for and consumption of that food (Birch & Fisher, 1998). 
 
Previous studies of the impacts of school-garden programs have found mixed 
results. 
 
 While most FTS programs include at least one of three main components - local 
food procurement, education, and school gardens - there is no “standard” FTS design, as 
these programs have been found to typically develop from local grass-roots efforts 
(Schafft, Hinrichs, & Bloom, 2010). This leads to both great variations in how these 
programs are implemented as well as their effects on impacting students’ FV 
consumption (Cotugna, Manning, & DiDomenico, 2012; Graham & Zidenberg-Cherr, 
2005; Robinson-O’Brien, Story, & Heim, 2009a). 
 Garden programs have resulted in increased self-reported FV consumption in 
some studies (Hermann et al., 2006; Lautenschlager & Smith, 2007; McAleese & Rankin, 
2007; Ratcliffe, Merrigan, Rogers, & Goldberg, 2011) and increased nutrition 
knowledge, preferences, willingness to taste, and/or self-efficacy to consume FV 
(Beckman & Smith, 2008; Cason, 1999; Heim, Stang, & Ireland, 2009; Morris & 
Zidenberg-Cherr, 2002; Ratcliffe et al., 2011). A group of researchers in Delaware 
studied the inclusion of produce grown in the school garden into school lunches, and 
report that such offerings had a small positive impact on students’ food choices (Cotugna 
et al., 2012). A study observing second-graders’ vegetable consumption found that 




FV preferences and vegetable consumption at school lunch compared to nutrition 
education only and control groups (Parmer, Salisbury-Glennon, Shannon, & Struempler, 
2009). Somerset and Markwell (2009) studied a 12 month school garden intervention, 
and found that participants gained greater ability to identify vegetables and fruits, 
increased confidence in preparing fruit and vegetable snacks and changed their 
perceptions of fruit and vegetable consumption. In a study of an inner city youth 
gardening program, Beckman and Smith (2008) found that garden programs had positive 
influences on youth nutrition, gardening knowledge, and dietary behaviors.  
 However, other studies found no significant improvement in self-reported 
consumption or related outcomes (Morgan et al., 2010; O’Brien & Shoemaker, 2006; 
Poston, Shoemaker, & Dzewaltowski, 2005). Other studies report mixed results (Gatto, 
Ventura, Cook, Gyllenhammer, & Davis, 2012; Koch, Waliczek, & Zajicek, 2006; 
Lineberger & Zajicek, 2000; Morris & Zidenberg-Cherr, 2002). For instance, a school 
garden program for first-graders found students were more willing to taste vegetables and 
increased their nutrition knowledge, but there was no significant improvement in 
vegetable preferences (Morris, Neustadter, & Zidenberg-Cherr, 2001). Latino fourth- and 
fifth-graders participating in a garden program increased their preferences for vegetables 
but not fruits (Gatto et al., 2012). In an earlier evaluation of the same program, 
overweight participants had a slower increase in Body Mass Index (BMI) than those in a 
control group during the 12-week garden program, which suggests the potential of the 
program to improve other health outcomes associated with increased FV consumption or 




This study evaluates the impacts of a specific school garden-based nutrition 
intervention program on students. 
 
The American Heart Association (AHA) set a Health Impact Goal of improving 
the cardiovascular health of all Americans by at least 20 percent by 2020. Among the 
strategies to reach this goal, the AHA developed the Teaching Gardens Program, which is 
designed to provide hands-on learning in school gardens that will lead to healthier eating 
habits, including increased consumption of fruit and vegetables. The AHA Teaching 
Gardens Program launched 12 pilot gardens during the 2010-2011 school year, plus 12 
additional garden sites in Spring 2012, with a goal of establishing 500 gardens across the 
United States. As stated above, childhood overweight and obesity have been linked with 
higher risk for cardiovascular problems (Serdula, 1993; Thompson et al, 2007). 
Encouraging healthier eating habits through the Teaching Gardens Program, including 
increased fruit and vegetable consumption, helps to address the AHA’s Health Impact 
Goal, as fruit and vegetable consumption is both inversely associated with the risk of 
heart disease, as well as positively associated with healthier BMI (Gan et al., 2015; Liu et 
al., 2000; Rolls et al., 2004) 
 This study’s analysis of the Teaching Gardens project’s effects is informed by 
Albert Bandura’s Social Cognitive Theory (SCT), which has been widely used and 
validated as a framework to evaluate Farm to School and related programs (Berlin et al., 
2013; Pharis, 2013; Pliner & Hobden, 1992; Roche et al., 2012; V. J. Thompson, 




through reciprocal interactions between an individual’s knowledge, self-efficacy, goals, 
outcome expectations, and environmental impediments and facilitators (Bandura, 2004).  
 In light of the need to encourage healthy eating behaviors of students and the 
increasing popularity of school garden-based nutrition interventions as a means to 
address this challenge, this study looks to investigate how a specific garden intervention, 
the AHA Teaching Gardens project, influences predictors of healthy eating behaviors, as 
informed by SCT. Specifically, this study seeks to answer the question: 
 
1. What are the impacts of participation in a school garden-based nutrition 
intervention on students’ fruit and vegetable preferences, self-efficacy, food systems 
learning, gardening skills, and social norms with regards to fruit and vegetable 
consumption? 
 
 Incorporated into this study is a focus on socio-economic status (SES), which has 
been found to be an important environmental influence on health behaviors (R. K. 
Johnson, Kolodinsky, Roche, & Banning, 2014a; Kirby, Baranowski, Reynolds, Taylor, 
& Binkley, 1995; Singh, Kogan, Van Dyck, & Siahpush, 2008; Walton et al., 2010). 
Kirby et al (1995) applied SCT’s framework of healthy behavior development to a study 
of elementary school children, and found differences in the all three components of SCT 
(environmental, behavioral, and personal characteristics) based on students’ SES. 
Students from higher SES backgrounds reported having a greater variety of fruits and 
vegetables available at home and higher awareness of the health benefits of eating fruits 




and vegetables at home and were more likely to eat at fast-food restaurants, where 
children reported ordering few fruits and vegetables. A correlation between SES and 
health behaviors was also reported by Singh et al. (2008), who found that children from 
lower SES backgrounds were more likely to be obese. 
 In addition to investigating the effects of SES as an environmental factor on 
individuals’ healthy eating behaviors, this study also looks at the potential influence of 
another environmental factor. We hypothesize that the level of integration of the school 
garden-based nutrition intervention program into the wider school environment will have 
a positive relationship with the impacts of the garden program on that school’s 
participants. The wider school environment is defined for this study as the availability of 
vegetables in the school, the amount of institutional support and encouragement of 
healthy eating behaviors for students, and the amount that nutrition is incorporated into 
school lessons and events.  
 Previous studies have investigated the effects of these structural environmental 
components individually and found that levels of vegetable availability, institutional 
support, and nutrition / garden inclusion are important influences over students’ nutrition 
behavior (Cullen, Baranowski, Rittenberry, & Olvera, 2000; Taylor & Johnson, 2013). 
One study has taken this a step further by measuring the combined effects of a multi-
component garden program, as well as the impacts of each component separately (Evans 
et al., 2012). 
 To our knowledge, no study has combined components of a school gardening 
program into a more inclusive view of a program’s integration into the broader school 




approach to nutrition interventions and research surrounding them (Bandura, 2004; Evans 
et al., 2012; Walton et al., 2010). This study builds upon the understanding of the 
environmental influences on school garden-based nutrition interventions by adding a new 
factor - the level of integration - and investigates the potential existence of a correlation 
with the gardening skills knowledge of that school’s students. While the other four 
indicators of the school garden-based nutrition intervention’s effectiveness - preferences, 
self-efficacy, food systems learning, and social norms - are important indicators of 
healthy eating behavior development as outlined by SCT, these all develop over time, 
which was limited in this study’s one-year intervention period. We thus focus on 
students’ reported gardening skills, which are most likely to be directly and immediately 
impacted by participation in a school garden program. Based on this assumption and this 
study’s hypothesis of the impacts of the level of program integration, this study seeks to 
answer: 
 
2. What is the relationship between the level of integration of a school garden-based 
nutrition intervention into the wider school environment and the impacts of the 










 The Center for Rural Studies (CRS) at the University of Vermont was contracted 
by the American Heart Association (AHA) to conduct a program evaluation of the 
AHA’s Teaching Gardens project and its effects on indicators of healthy eating 
behaviors. These evaluations were conducted between Spring 2012 and Fall 2014 using 
self-administered surveys of students at schools participating in the Teaching Gardens 
project. In addition, two schools that were not part of the Teaching Gardens program 
served as a control group for the evaluation. These schools were administered the “pre” 
and “post” surveys at a six month interval to approximate the same elapsed time as the 
experimental group.  The effects of age and child development over time should be 
considered when evaluating changes seen in the control group as these changes would 
likely happen to all students regardless of participation in the program. The data from 
these control schools were collected during the first evaluation process in 2012. In total, 
2050 student responses were collected from 25 schools across the country. 
 The AHA conducted a separate survey of school staff, teachers, and 
administrators at schools participating in the Teaching Gardens project between 
November 2011 and August 2014. A total of 361 responses from a variety of school staff, 







 Analysis in response to our first research question (measuring the effects of 
participation on students’ preferences, self-efficacy, food systems learning, gardening 
skills, and social norms) investigated both the post-intervention responses of students 
(experimental: n = 976) and changes over time using matched pairs (experimental: 
n=183; control: n=91) and unmatched pairs of students (experimental: pre-test, n = 575,  
post-test n = 795; control: pre-test, n = 82, post-test, n = 55). Demographic characteristics 
of these schools are described below in Tables 1.1 and 1.2. 
 
Table 1.1. Demographics of schools participating in a study on garden education, n = 25 
 
 Experimental (n = 23) Control (n = 2) 
 Mean Minimum Maximum Mean Minimum Maximum 
School 
Enrollment 
501 161 885 562 419 705 
Ethnicity (%)       
African-
American 
41.3 0.2 100.0 9.0 8.9 9.1 
American 
Indian 
0.3 0.0 1.1 0.1 0.0 0.1 
Asian/Pacific 
Islander 
1.5 0.0 10.8 4.8 0.3 9.3 
Caucasian 22.1 0.0 75.8 77.3 73.8 80.9 
Hispanic 31.6 0.0 96.7 4.2 2.6 5.8 
Multi-ethnic 2.3 0.0 12.2    
Free or reduced 
price lunch 
eligibility (%) 














Table. 1.2. Geographic characteristics of schools participating in a study on garden 
education, n = 25 
 
 Experimental (n = 23) Control (n = 2) 
Population Density (%)   
Rural 13.0 50.0 
Suburban 13.0 50.0 
Urban 74.0 0.0 
Region   
Midwest 47.8 50.0 
East Coast 34.8 0.0 
South 13.0 50.0 
West Coast 4.3 0.0 
 
The number of student responses analyzed for the second research question 
(investigating the relationship between the level of garden program integration and 
participants’ gardening skills) was smaller, due to the constraints placed on inclusion into 
the analysis.  In order for a school and its students to be included in this analysis, the 
following three conditions were required. First, school data had to include the responses 
of students who participated in both the pre-intervention and post-intervention surveys, 
thus allowing researchers the opportunity to study change over time. Second, the school 
must have had at least one adult respondent to the adult survey.  In cases where there was 
more than one adult respondent (n=3), the mode, median, or average measure for the 
school was included in the analysis. Finally, the adult respondent(s) must have answered 
at least 6 of the 8 questions selected from the adult survey in order to be included in the 
analysis. 
 Eight schools (labeled A - H) met these criteria, resulting in a total of 142 
matched pairs of students. (School demographics are presented below in Tables 1.3 - 




beginning of the adult survey. Five teachers, 2 administrators, and 1 food service 
professional were included in this study’s analysis.  
Table 1.3. Demographic Characteristics of Schools in Article 2, Overall, n = 8 
 
 Mean Minimum Maximum 
School Enrollment 543 258 885 
Student Sample size per 
school 
18 8 43 
Student Ethnicity (%)    
African-American / 
Black 
41.5 2.3 91.9 
American Indian 0.3 0.0 1.1 
Asian/Pacific 
Islander 
2.7 0.0 10.1 
Caucasian 16.0 0.0 58.7 
Hispanic/Latino 36.7 1.5 96.7 
Multi-ethnic / 
Multi-racial 
1.1 0.0 6.2 
Free or Reduced Price 
Lunch eligibility 
(%) 
62.2 16.2 97.7 
 
 
Table 1.4. Geographic Characteristics of Schools in Article 2, Overall, n = 8 
 
 Percent of Schools 























Table 1.5. Demographic Characteristics of Schools, Individually, n = 8 
 












A 885 9 1 70.73 0.68 
B 358 8 2 89.94 0.00 
C 613 25 1 96.16 8.97 
D 714 14 1 42.16 45.52 
E 258 9 2 97.67 6.59 
F 816 13 1 18.01 58.70 
G 428 43 3 66.59 2.34 
H 271 21 1 16.24 4.80 
 
The majority of student responses (57.7%) were from the initial evaluations of the 
Teaching Gardens program, conducted in 2012. The majority of the students (66.2%) 
were from schools where 60% or more of the student body is eligible for Free or Reduced 
Price Lunch (FRPL). The percent eligibility for FRPL of the school is a commonly used 
proxy for school SES (R. K. Johnson et al., 2014a; S. B. Johnson et al., 2007; Watts, 
Piñero, Alter, & Lancaster, 2012). 
 
Student Survey Instrument 
 
 The student survey was designed by a team of researchers at the University of 
Vermont to measure the impact of the AHA Teaching Gardens project on indicators of 
healthy eating behaviors. Information sheets regarding the evaluation were sent out in 
English and Spanish to parents / caretakers before the survey was administered, and 




The study design was approved by the Institutional Review Board at the University of 
Vermont.  
 School personnel were instructed to administer the survey before the students 
began participation in the Teaching Gardens project, and once again after the students 
had harvested their Teaching Gardens school garden. The surveys collected data on the 
students’ age, gender, classroom, and school. No identifying information was collected 
from students, but a unique code was assigned to each survey to track students’ pre- and 
post-intervention data, in which students were asked to provide the first three letters of 
their first name, followed by the student’s self-identified birthday month.   
Adult Survey Instrument 
  
 The adult survey was designed and administered by the AHA. All personally 
identifying information was removed from the responses upon receipt by the author, and 
permission was granted by the Institutional Review Board at the University of Vermont 
for the use and publication of survey response data. 
Measures 
  
 Four indicators used to measure program effectiveness in the student survey 
(preferences, learning, self-efficacy, and social norms) were developed using validated 
measures of Social Cognitive Theory (SCT) constructs used in previous research (Pliner 
& Hobden, 1992; Roche et al., 2012; V. J. Thompson et al., 2007). Pliner and Hobden 
developed and tested a scale measurement of food neophobia, which was adapted to 




2013; Pliner & Hobden, 1992).  This preferences index has also been tested and validated 
in a study that included fruit and vegetable neophobia, fruit and vegetable self-efficacy, 
fruit and vegetable social norms, and food systems learning in Vermont (Roche et al., 
2012). The indices of fruit and vegetable self-efficacy and social norms have been further 
validated by Thompson et al. in their study of school lunch behaviors by fifth grade 
students (V. J. Thompson et al., 2007). The fifth indicator of program effectiveness 
(gardening skills) was developed specifically for this study by Pharis and has been used 
in her master’s defense in 2013 as well as subsequent program evaluations carried out by 
CRS for the American Heart Association (Pharis, 2013). 
 Eight variables informing the indicators of program integration were selected 
from a larger set of questions included in the adult survey and were recoded appropriately 
to be consistent. These variables focused on three areas which have been shown in the 
literature to have important influences over students’ nutrition behavior: the availability 
of vegetables in the school, the amount of institutional support and encouragement of 
healthy eating behaviors for students, and the amount that nutrition is incorporated into 
school lessons and events.  
 Adult respondents were asked about the level of vegetable availability within the 
school for students, including the existence of a school salad bar, which has been shown 
to increase the number and variety of fruit FV and increase FV consumption (Berlin et 
al., 2013; Cullen et al., 2000; Joshi, Azuma, & Feenstra, 2008; Schmidt & McKinney, 
2004; Taylor & Johnson, 2013). Questions measuring the level of institutional support 
were intended to indicate the existence of school-wide practices or structures which have 




Moreno, Beall, & Zidenberg-Cherr, 2011). These include school wellness and nutrition 
policies, which a previous study states are necessary for comprehensive school programs 
(Graham & Zidenberg-Cherr, 2005). Questions on the incorporation of nutrition and/or 
garden learning looked at the stated presence of nutrition- and/or garden-related learning 
or activities in the classroom and wider community. Studies have found that students who 
receive both garden and nutrition education experience increased willingness to try 
vegetables (willingness to taste) and significant increases in fruit and vegetable 
knowledge and ability to identify vegetables (Morgan et al., 2010; Parmer et al., 2009). It 
has also been found that multi-component programs act to reinforce the effects of the 
intervention (Perry et al., 2004).  
 These questions on availability, institutional support, and garden/nutrition 
incorporation were combined into an index measuring the level to which the school 
garden-based nutrition intervention was integrated into the wider school environment. 
This environmental context and structure have been identified as having significant 
influence over nutrition behavior by presenting potential facilitators and obstacles for 
intervention participants, and have been recommended for further research (Bandura, 
2004; Baranowski et al., 1993; Blair, 2009; Mulvaney-Day & Womack, 2009; Roche et 
al., 2012; Taylor & Johnson, 2013). The number of components of a garden-based 
intervention in which a student participates has also been found to be positively 
correlated with fruit and vegetable behavior change (Evans et al., 2012). These findings 
emphasize the need to continue investigation into the effects of levels of integration of a 




 Table 1.6 presents a brief description of the variables and indices; a full 
description is available in Appendix I.  
 






Relation to SCT Description Sample variables 
Gardening 
Skills 




gardening skills and 
experience 
Do you know 
how to grow 




8 0 - 32 Environmental 
Characteristics 
Measures the overall 
level of integration of 
the garden-based 
nutrition intervention 
into the broader school 
environment 
How many days 
a week are 
vegetables 
served at lunch 








The American Heart Association (AHA) set a Health Impact Goal of improving the 
cardiovascular health of all Americans by at least 20 percent by 2020. Among strategies 
to reach this goal, the AHA developed the Teaching Gardens program to launch school 
gardens across the United States. Teaching Gardens provide school children with 
opportunities to learn about food and nutrition while planting, maintaining, harvesting, 
and preparing fruits and vegetables from their school garden.  
 
Most children fail to meet recommended intakes for fruits and vegetables. School-based 
garden education programs have become increasingly popular as a strategy to encourage 
healthier eating habits among children. In past studies, school garden intervention 
projects demonstrated successful outcomes in terms of school children’s self-reported 
fruit and vegetable consumption, nutrition knowledge, preferences, willingness to taste, 
and/or self-efficacy to consume fruits and vegetables. Some programs have been more 
successful than others, however, and continued evaluation of garden-based education is 
needed. The purpose of this study was to evaluate the impact of AHA Teaching Gardens 
on students’ preferences, self-efficacy, food systems learning (FSL), gardening skills, and 
social norms with regards to the consumption of fruit and vegetables (FV). This study 
took place over three years from 2012 - 2014.  
 
Twenty-three schools that were awarded funding from the AHA to begin Teaching 
Gardens were invited to participate in the study. Teachers were instructed to administer 
surveys to their students one week prior to planting or any other garden activities and 
again to the same group of students within one week of harvesting the garden. Survey 
questions were based on Social Cognitive Theory. The surveys did not collect identifying 
information from students, but a unique code was assigned to each survey to track 
students’ pre- and post-test data. Participating students’ age and gender were collected. 
Among the 23 participating schools, 17 returned pre-test responses (n = 755), and 18 
returned post-test responses (n = 976).  
 
Two schools were selected by the AHA in consultation with the research team to act as 
control schools (pre-test, n = 173; post-test, n = 146). Students at the control schools were 
also provided the pre- and post-test survey questionnaires but did not participate in any 
gardening activities.  
 
Frequencies and cross-tabulations were used to analyze pre- and post-test data for the 
sample. Paired t-tests were used to analyze differences between pre- and post-test when 






Results from paired t-tests found no statistically significant differences from pre-test to 
post-test on any index. Mean index scores from unmatched pairs of students increased in 
responses Food Systems Learning and Social Norms and decreased in Gardening Skills 
for the Experimental group. No significant changes were found for the Control group. 
 
At post-test, significant differences by gender were found in responses across all five 
indices. Overall, girls answered positively to questions more than boys.  
 
Crosstab results also indicated significant differences by the percent of students eligible 
for Free or Reduced Price Lunch (FRPL) across all five indices at post-test. However, the 
effects of this environmental factor was mixed. Students at schools with higher FRPL 
eligibility were more likely to answer positively to Food Systems Learning and Social 
Norms questions, while students from schools with lower rates of FRPL eligibility were 
more likely to answer positively to questions on Gardening Skills and Self-Efficacy. 
Significant differences were also found for questions related to Preferences, but were 
mixed. 
 
Consistent with previous studies, the Teaching Gardens program had mixed results on the 
determinants of participants’ health behavior. The differences by gender and by FRPL 
eligibility suggest that the Teaching Gardens program affects different groups in different 
ways. Further research is needed to examine how the Teaching Gardens program impacts 
students’ fruit and vegetable consumption over time, and how this program and others 









The American Heart Association (AHA) Teaching Gardens program contributes to the 
AHA’s Health Impact Goal of improving the cardiovascular health of all Americans by at 
least 20 percent by 2020. Teaching Gardens may be a successful strategy for encouraging 
better dietary habits among school children. The AHA Teaching Gardens program 
launched 12 pilot gardens during the 2010-2011 school year, plus 12 additional garden 
sites in Spring 2012, with a goal of establishing 500 gardens across the United States. 
AHA Teaching Gardens are designed to encourage hands-on learning in the garden that 
will lead to healthier eating habits, including consumption of fruit and vegetables. This 
evaluation assessed the impact of the Teaching Gardens on students’ preferences for 
fruits and vegetables, gardening skills, food systems learning (FSL), and self-efficacy and 




Although the role of fruit and vegetables (FV) in reducing the risk of chronic diseases has 
been well documented (Bazzano, Serdula, & Liu, 2003; He, Nowson, & MacGregor, 
2006; Hu, 2003; Riboli & Norat, 2003), most children and adults fail to meet the 
recommended intakes for these foods (Guenther et al., 2006; Kimmons, Gillespie, 
Seymour, Serdula, & Blanck, 2009; Lorson, Melgar-Quinonez, & Taylor, 2009; 
Robinson-O’Brien et al., 2010). A 2006 study found that less than 20% of children 
consume five or more half-cup servings of FV per day (Guenther et al., 2006) and a more 
recent study among low-income fourth- to sixth-graders reported similar results 
(Robinson-O’Brien et al., 2010). Increasing FV consumption may be especially important 
in light of high rates of childhood obesity (Cunningham et al., 2014; Ogden, Carroll, Kit, 
& Flegal, 2012, 2014), as the lower energy density and fiber content of these foods may 
increase satiety and reduce total caloric intake (Rolls et al., 2004). Dietary behaviors in 
childhood also influence food choices made as an adult (Mikkilä, Räsänen, Raitakari, 
Pietinen, & Viikari, 2004), which corroborates the need for programs that influence 
dietary habits early in life.  
 
School-based garden education programs have become increasingly popular as a 
mechanism to target children’s dietary behavior. Nutrition and health professionals have 
encouraged schools to provide nutrition education through hands-on activities that teach 
children about food systems and agriculture, such as school gardens (Briggs, 2010). 
Through school garden programs, children learn about nutrition and food preparation 
while planting, maintaining, harvesting, and preparing fruits and vegetables (Rahm, 
2002). Also, repeated exposure to a food, as children experience through multiple 
sessions in a teaching garden, may increase preference for and consumption of that food 
(Birch & Fisher, 1998). 
 
There is potential for garden-based education to increase children’s FV consumption, 




O’Brien, Story, & Heim, 2009b). Garden programs have resulted in increased self-
reported FV consumption in some studies (Hermann et al., 2006; Lautenschlager & 
Smith, 2007; McAleese & Rankin, 2007; Ratcliffe et al., 2011) and increased nutrition 
knowledge, preferences, willingness to taste, and/or self-efficacy to consume FV 
(Beckman & Smith, 2008; Cason, 1999; Heim et al., 2009; Morris & Zidenberg-Cherr, 
2002; Ratcliffe et al., 2011). A group of researchers in Delaware studied the inclusion of 
produce grown in the school garden into school lunches, and report that such offerings 
had a small positive impact on students’ food choices (Cotugna et al., 2012). A study 
observing second-graders’ vegetable consumption found that students who received 
garden education combined with nutrition education had higher FV preferences and 
vegetable consumption at school lunch compared to nutrition education only and control 
groups (Parmer et al., 2009). Somerset and Markwell (2009) studied a 12 month school 
garden intervention, and found that participants gained greater ability to identify 
vegetables and fruits, increased confidence in preparing fruit and vegetable snacks, and 
changed their perceptions of fruit and vegetable consumption. In a study of an inner city 
youth gardening program, Beckman and Smith (2008) found that garden programs had 
positive influences on youth nutrition, gardening knowledge, and dietary behaviors.  
 
However, other studies found no significant improvement in self-reported consumption 
or related outcomes (Morgan et al., 2010; O’Brien & Shoemaker, 2006; Poston et al., 
2005). Other studies report mixed results (Gatto et al., 2012; Koch et al., 2006; 
Lineberger & Zajicek, 2000; Morris & Zidenberg-Cherr, 2002). For instance, a school 
garden program for first-graders found students were more willing to taste vegetables and 
increased their nutrition knowledge, but there was no significant improvement in 
vegetable preferences (Morris et al., 2001). Latino fourth- and fifth-graders participating 
in a garden program increased their preferences for vegetables but not fruits (Gatto et al., 
2012). In an earlier evaluation of the same program, overweight participants had a slower 
increase in Body Mass Index (BMI) than those in a control group during the 12-week 
garden program, which suggests the potential of the program to improve other health 
outcomes associated with increased FV consumption or fiber intake (Davis et al., 2011). 
 
Overall, the reported impact of garden-based nutrition education thus far is encouraging. 
Further research is warranted to learn more about the impact of these programs. The 
AHA Teaching Gardens program seeks to inspire children to eat healthier by getting 
more fruits and vegetables in their diet. This evaluation measures progress toward this 
goal by employing behavioral constructs that measure preferences for fruits and 
vegetables, gardening skills, food systems learning (FSL), self-efficacy and social norms 









The Center for Rural Studies (CRS) at the University of Vermont was contracted by the 
American Heart Association (AHA) to conduct a program evaluation of the AHA’s 
Teaching Gardens program and its effects on indicators of healthy eating behaviors. 
These evaluations were conducted between Spring 2012 and Fall 2014 using self-
administered surveys of students at schools participating in the Teaching Gardens project.  
 
In addition, two schools that were not part of the Teaching Gardens program served as a 
control group for the evaluation. These schools were administered the “pre” and “post” 
surveys at a six month interval to approximate the same elapsed time as the experimental 
group.  The effects of age and child development over time should be considered when 
evaluating changes seen in the control group as these changes would likely happen to all 
students regardless of participation in the program. The data from these control schools 
were collected in 2012.  
 
School personnel were instructed to administer pre-test surveys one week prior to 
planting or any other garden activities, and to administer post-test surveys to their 
students within one week of harvesting the garden. Information sheets in English and 
Spanish were sent home to parents or guardians describing the evaluation. 
Parents/guardians could opt out of either or both of the evaluations for their child(ren). 
The study design was approved by the Institutional Review Board at the University of 
Vermont.  
 
In total, 928 pre-test and 1122 post-test student responses were collected from 25 schools 
across the country. Each student survey was coded with a unique identification number to 
match student pre-test and post-test responses, comprised of the first three letters of the 
student’s name followed by the student’s birthday month. School demographics are 
summarized in Tables 2.1 and 2.2. Detailed demographics by individual school can be 
found in Appendix A. It should be noted that the student population demographics at the 
two control schools differ from the demographics of the experimental schools. Seventeen 
of the Experimental schools are located in cities, but the two Control schools are located 
in rural and suburban areas. Of the two Control schools, only one has greater than 60% of 
their student body eligible for FRPL (67.1%), while seventeen of the Experimental 










Table 2.1. Demographics of schools participating in the Teaching Gardens evaluation, n 
= 25 
 
 Experimental (n = 23) Control (n = 2) 
 Mean Minimum Maximum Mean Minimum Maximum 
School 
Enrollment 501 161 885 562 419 705 
Ethnicity (%)       
African-
American 41.3 0.2 100.0 9.0 8.9 9.1 
American 
Indian 0.3 0.0 1.1 0.1 0.0 0.1 
Asian/Pacific 
Islander 1.5 0.0 10.8 4.8 0.3 9.3 
Caucasian 22.1 0.0 75.8 77.3 73.8 80.9 
Hispanic 31.6 0.0 96.7 4.2 2.6 5.8 
Multi-ethnic 2.3 0.0 12.2    
Free or reduced 
price lunch 
eligibility (%) 
72.3 16.2 100.0 40.6 14.1 67.1 
 
 
Table 2.2. Geographic characteristics of schools participating in the Teaching Gardens 
evaluation, n = 25 
 
 Experimental (n = 23) Control (n = 2) 
Population Density (%)   
Rural 13.0 50.0 
Suburban 13.0 50.0 
Urban 74.0 0.0 
Region   
Midwest 47.8 50.0 
East Coast 34.8 0.0 
South 13.0 50.0 
West Coast 4.3  
 
 
Teaching Gardens Program 
 
Participating schools were awarded funding through the American Heart Association to 
begin the Teaching Gardens program. Each school was required to develop a Teaching 
Gardens Committee and complete a survey to demonstrate commitment in order to be 
involved in the program. The American Heart Association Teaching Gardens program 
provided a curriculum aimed at children in first- through fifth-grade, which was adapted 
for use at the high school level for Eastern High School. Teaching Gardens resources 
offered suggestions for lesson plans to teach children how to grow and harvest produce 






The same 44-question survey was administered to students for pre- and post-intervention 
data collection. Given the short duration of the program and the short time between the 
pre- and post-test, very little change in children’s consumption of FV was expected. With 
that in mind, the survey focused on precursors to consumption: preferences for fruits and 
vegetables, gardening skills, food systems learning (FSL), and self-efficacy and social 
norms with regards to the consumption of fruit and vegetables. Survey questions were 
based on the Social Cognitive Theory (SCT), which considers the relationship between 
the environment (aspects of home, school, and community), personal characteristics 
(attitudes and preferences), and personal experience (knowledge and past behavior) 
(Bandura, 2004). The survey questions were adapted from previously validated measures 
of SCT (Pliner & Hobden, 1992; Roche et al., 2012; V. J. Thompson et al., 2007). The 
survey also included information on students’ age and gender. The complete survey is 




Frequencies and cross-tabulations were used to analyze pre- and post-test data. Responses 
categorized by the SCT constructs were compared for gender at the individual level and 
eligibility for Free and Reduced Price Lunch (FRPL) at the school level. Frequencies of 
individual responses are in Appendices C and D for the overall sample and in Appendices 
E and F for the matched pairs of students. Cross-tabulations compared responses between 
the respondents’ gender and between participants attending schools with low or high 
FRPL eligibility rates. Schools were characterized as having high FRPL eligibility when 
60 percent or more of students were eligible.  
 
Cross-tabulations were used to assess the percentage of students who responded 
positively to each survey question. Depending on response options, each question was 
divided as follows: the percentage of students responding “Yes!” or “Sort of,” as opposed 
to “Not Really,” “No,” or “Don’t Know”; the percentage of students responding “Yes” as 
opposed to “No” or “Not Sure”; and the percentage of students responding correctly to, 
“How much of your plate should be fruits and vegetables?” (The correct answer shaded 
in three of six plate segments). Chi-squared tests of significance were used to determine 
differences between responses by cross-tabulated categories for the unmatched pairs and 
for the post-test analysis.  Paired t-tests were used to compare the proportion of positive: 
neutral or negative responses for the matched pairs analysis. 
 
In addition, means tests were used to compare the SCT construct index scores.  Paired t-
tests were used to compare the matched pair scores, while Independent Samples tests of 
significance were used to determine any difference among the unmatched pairs. 
 
Differences between the pre and post control group should be considered the probable 
effects of age and development for each variable, while the incremental difference 
between pre and post of the experimental group may be considered the “actual” effect of 







Results are presented in the following order:  
A. a comparison between the pre-test and post-test responses from matched pairs 
of students;  
B. a comparison between pre-test and post-test responses from unmatched 
students;  
C. a detailed analysis of post-test responses from all (unmatched and matched) 
experimental students, looking at the potential influence of environmental 
factors.  
 
A. Matched Pairs of Students 
The evaluation surveys asked students to provide the first three initials of their first name 
and the month in which they were born. This information was used by the research team 
to track changes at the individual level from pre-intervention to post-intervention. While 
fewer schools returned responses for the same group of students pre- and post-test than 
expected, a total of 271 matched responses were collected and included in analysis 
(experimental: n=180; control: n=91). Over two-thirds (64.2%) of students were from the 
first year of evaluation, including all of the control students. Ten percent of students were 
from the second year of evaluations, and one-quarter (25.8%) of students were from the 
third year of evaluations. 
 
Table 2.3 presents the results of a paired samples t-test, measuring the mean scores for 
the matched pairs across the determinants of healthy eating behavior.  
 
Table 2.3. Comparison of Overall Mean Scores across Time for SCT Constructs, 
Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Index Range Pre Post Pre Post 
Preferences 0 - 42 34.7 33.5 28.9 26.1 
Gardening Skills 0 - 8 4.4 3.9 3.4 3.7 
Food Systems 
Learning 
0 - 28 22.6 22.3 20.2 20.0 
Self-Efficacy 0 - 36 27.6 27.7 28.5 29.2 
Social Norms 0 - 40 26.4 25.7 26.7 26.5 
*p <.10, **p <.05, ***p <.01 
  
Mean scores by index remained statistically unchanged in both the Experimental and 
Control groups. 
 
It was assumed that students in the Control group and the Experimental group would 
have relatively equal scores at pre-test. However, the Experimental group had higher 
initial scores for Preferences, Gardening Skills, and Food Systems Learning. One 
possible explanation for this is that in some schools the pre-test may have been 




exposure to the garden curriculum. The higher initial scores by students in the control 
group for Self-Efficacy were also surprising and may be related to the demographic 
differences between the control and experimental groups. 
 
Tables 2.4 - 2.8 show changes to the individual survey questions as informed by the SCT 
constructs. 
 
Table 2.4. Preferences, Proportion of “Yes or Sort of” to “Unsure, Not Really or No 
Way” Responses, Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q01 Fun to try new V .718 .796* .692 .703 
Q02 Healthy food is good .995 .967* .989 .978 
Q03 I like to eat V .856 .845 .835 .802 
Q17 I will try to eat V .768 .774 .857 .846 
Q20 I will try new F/V .851 .928*** .879 .857 
Q21 Should eat F .904 .893 .923 .890 
Q25 F/V good snack .890 .901 .923 .978* 
Q28 Healthy food feels good .867 .884 .923 .857* 
Q32 Should eat V .834 .851 .802 .736 
Q37 Like to eat spinach (proportion no) .387 .287*** .604 .539 
Q41 Like to eat broccoli (proportion no) .166 .189 .330 .275 
DQ Will eat V at dinner today (proportion yes) .072 .243*** .077 .099 
*p <.10, **p <.05, ***p <.01 
 
Table 2.4 shows the proportion of students who answered “Yes or Sort of” and students 
who answered “Unsure, Not Really or No Way” to each question. For example, a 1.00 
would mean that all students said “Yes or Sort of” and a 0.00 would mean that all 
students said “Not Sure,” “Not Really” or “No Way.” Paired t-tests were used to test for 
statistical significance between pre- and post-test for both groups.  
 
Most Preference variables did not show any statistical difference among the Experimental 
group, though several variables showed an increased proportion of students who agreed 
with the statement. Students’ agreement that “It’s fun to try a new vegetable” and “I will 
try a new vegetable” both increased from pre-test to post-test for the Experimental Group.  
Notably, positive responses to “I will eat vegetables at dinner today” increased by 0.17 
from 0.07 at pre-test to 0.24 at post-test.  Further, the proportion of students who said 
they do not like to eat spinach decreased by .10 from pre-test to post-test for the 
Experimental group, from .387 in the pre-test to .287 in the post-test. However, 





The Control group showed few changes from pre-test to post-test.  More students agreed 
that fruits and vegetables are a good snack (from .923 to .978), while the proportion of 
students who agreed that healthy food feels good decreased from .923 to .857.  
 
Table 2.5a. Gardening Skills, Proportion of “Yes” to Not “Yes” Responses, Matched 
Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q35 Can grow spinach .735 .718 .615 .473** 
Q36 Have grown spinach .227 .293 .121 .132 
Q39 Can grow broccoli .337 .381 .374 .308 
Q40 Have grown broccoli .331 .343 .308 .253 
*p <.10, **p <.05, ***p <.01 
 
Table 2.5a presents the proportion of students who answered “Yes” to each of the 
Gardening Skills questions and compares the means. No significant changes over time 
were found for any of the Experimental group’s responses. Average responses by the 
Control group, however, declined significantly by 0.142 in regards to whether students 
felt they could grow spinach. 
 
Table 2.5b presents the same data from a different perspective, comparing the proportion 
of “No” responses.  As shown in the table, the proportion of “No” responses is 
statistically unchanged for both the Experimental and Control groups.  
 
Table 2.5b. Gardening Skills, Proportion of “No” to Not “No” Responses, Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q35 Can grow spinach  .094 .077 .121 .198 
Q36 Have grown spinach .724 .652 .813 .758 
Q39 Can grow broccoli .569 .503 .473 .528 
















Table 2.6. Food Systems Learning, Proportion of “Yes or sort of” to “Unsure, Not Really 
or No Way” Responses, Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q05 Gardening is fun .890 .873 .692 .714 
Q06 It’s good to learn about food .880 .879 .736 .725 
Q08 I like to eat food I grow .740 .774 .769 .725 
Q19 Friends like learning to be healthy 
 .293 .420*** .363 .385 
Q22 I like to learn how V grow .834 .867 .615 .593 
Q23 It’s good to know where food comes from 
 .895 .895 .813 .879 
Q34 I will learn more .862 .834 .747 .769 
*p <.10, **p <.05, ***p <.01 
  
Table 2.6 presents the proportion of “Yes or Sort Of” responses for questions related to 
Food Systems Learning. The proportion of students in the Experimental group who 
believe their friends like learning to be healthy increased from .293 at the pre-test to .420 
at the post-test.  
 
No significant changes were observed for the Control group. 
 
Table 2.7. Self-Efficacy, Proportion of “Yes or sort of” to “Unsure, Not Really or No 
Way” Responses, Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q04 will eat V w/ friends .635 .624 .670 .681 
Q09 I can help cook V .696 .729 .725 .681 
Q11 I eat V every day .553 .602 .648 .670 
Q12 can ask for V at home .851 .818 .846 835 
Q14 I can eat F snack .823 .801 .923 .890 
Q16 can help choose V .879 .818* .857 .835 
Q18 pick out V to eat .729 .762 .780 .791 
Q30 F&V at school .807 .907*** .901 .835 
Q33 water/juice, not soda .862 .906 .901 .934 
*p <.10, **p <.05, ***p <.01 
 
Table 2.7 shows the variables that contribute to self-efficacy as largely unchanged. The 
proportion of the Experimental group that felt they can help choose vegetables at home 
decreased from .879 to .818, while the proportion who believed they can choose fruits 





No statistically significant changes were observed in the Control group. 
 
Table 2.8. Social Norms, Proportion of “Yes or Sort of” to “Unsure, Not Really or No 
Way” Responses, Matched Pairs 
 
  Experimental (n = 180) Control (n = 91) 
Variable Pre-test Post-test Pre-test Post-test 
Q07 grown-ups like F&V .768 .757 .615 .725*** 
Q10 friends like growing .315 .414** .396 .330 
Q13 parents give V .674 .696 .703 .670 
Q15 most kids eat V .359 .431* .418 .440 
Q24 friends eat V at school .437 .514* .539 .659* 
Q26 peers eat raw V for snack .420 .459 .429 .462 
Q27 parents eat V .674 .669 .670 .714 
Q29 will tell friends to eat F&V .663 .746** .659 .714 
Q31 grown-ups like to garden .541 .591 .484 .539 
Q38 friends like spinach (proportion 
no) .199 .138* .352 .198** 
Q42 friends like broccoli (proportion 
no) .133 .083 .176 .154 
*p <.10, **p <.05, ***p <.01 
 
Table 2.8 shows the proportion of “Yes or Sort of” responses to the questions associated 
with Social Norms.  Significant changes were observed among several variables among 
the Experimental group. The proportion of the Experimental Group who believed their 
friends like growing things in a garden increased from .315 to .414. The proportion who 
thought that most kids eat vegetables also increased, from .359 to .431. A higher 
proportion stated that their friends eat vegetables at school and said they will tell their 
friends to eat fruits and vegetables. In addition, the proportion who did not think their 
friends like spinach decreased from .199 to .138. 
 
Some changes were also observed in the Control group for the Social Norms variables.  
The proportion who agreed that grown ups like vegetables increased from .615 to .725 
and there was also an increase in the proportion who thought their friends eat vegetables 
at school (.539 at pre-test, .659 at post-test).  As with the Experimental group, the 
proportion of the Control group who believed their friends do not like spinach decreased, 












B. Unmatched Students 
 
It should be noted that, unlike the Matched students in section A, this section can only be 
considered “group level” change, not a measure of individual change, since the same 
individuals were not in both the pre-test and post-test results. In fact, in some cases, the 
same schools were not compared, with some schools in the post-test and others in the pre-
test.  
 
Table 2.9. Comparison of Mean Scores across Time for SCT Constructs, Unmatched 
Students 
 
  Experimental 
(n = 1352) 
Control 
(n = 135) 
Index Range Pre Post Pre Post 
Preferences 0 - 42 32.6 32.6 32.9 33.9 
Gardening Skills 0 - 8 5.1 4.0*** 4.0 4.2 
Food Systems 
Learning 
0 - 28 20.5 21.6*** 20.5 20.2 
Self-Efficacy 0 - 36 26.6 26.8 28.6 30.3 
Social Norms 0 - 40 23.9 25.3*** 26.2 27.1 
*p <.10, **p <.05, ***p <.01 
  
Table 2.9 presents the mean scores across time for each of the indices measuring 
determinants of healthy eating behavior for students in the Experimental and Control 
groups that did not have matched pairs of evaluations, but instead only participated in 
either the pre-test or the post-test. As with the Matched Pairs of students, the Unmatched 
Experimental group had surprisingly higher scores for Gardening Skills (5.1) than the 
Control group (4.0) at the Pre-test. The Experimental group showed significant increases 
in Food Systems learning (from 20.5 to 21.6) and Social Norms (23.9 to 25.3), while the 
Control group did not show any significant differences over time. 
 
The following tables show the change in percent of “Yes or Sort of” responses to each 
variable, grouped by determinant of healthy eating behavior. Chi-squared tests of 

















Table 2.10. Preferences, Percent “Yes” or “Sort Of,” Unmatched Students 
  
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=793) (n=80) (n=55) 
Q01 fun to try new V 78.8 71.7*** 95.1 98.1 
Q02 healthy food is good 95.3 96.0 88.8 83.6 
Q03 I like to eat V 78.4 74.1* 72.5 81.9 
Q17 I will try to eat V 75.8 73.0 85.0 85.4 
Q20 will try new F/V 83.6 84.9 83.8 89.1 
Q21 should eat F 84.8 88.4** 87.5 92.7 
Q25 F/V good snack 87.0 90.0* 88.8 94.5 
Q28 healthy food feels good 87.0 85.5 91.3 87.3 
Q32 should eat V 81.8 82.2 88.8 94.5 
Q37 like to eat spinach (percent no) 24.6 42.5*** 45.0 54.5 
Q41 like to eat broccoli (percent no) 14.8 22.0*** 32.5 27.3 
DQ eat V at dinner today (percent yes) 5.0 12.3*** 7.5 3.6 
*p<.10, **p<.05, ***p<.01 
 
Statistically significant changes over time were found several of the Preferences variables 
for the Experimental group. The percent who agreed that “I should eat fruit” and “fruits 
and vegetables are good snacks” increased slightly, while “fun to try new vegetable” and 
“I like to eat vegetables” decreased somewhat. Also notable, the percent of students who 
do not like to eat spinach and broccoli increased among the Experimental Group. On the 
other hand, the percent of students who stated that they will “eat vegetables at dinner 
today” increased, from 5.0% to 12.3%.  
 
The Control group was unchanged from pre-test to post-test with regards to Preferences.  
 
Table 2.11. Responses to “How much of your plate should be fruits and vegetables?” 
Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
%Correct (3 out of 6 segments) 40.9 36.3 30.0 41.8* 
Average Number of segments 3.08 3.12** 2.83 3.2 
*p <.10, **p <.05, ***p <.01 
 
While the percentage of students shading the correct number of segments did not change 
by a statistically significant amount, the average number of segments shaded increased 
slightly but significantly from 3.08 to 3.12.  It should be noted that the Experimental 
group had a much higher percentage with the correct answer at the pre-test than the 





Table 2.12a. Gardening Skills, Percent Yes, Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
Q35 can grow spinach 75.8 66.0*** 65.0 70.9 
Q36 have grown spinach 40.7 17.1*** 21.3 25.5 
Q39 can grow broccoli 51.1 33.2*** 31.3 38.2 
Q40 have grown broccoli 43.1 23.7*** 26.3 23.6 
*p <.10, **p <.05, ***p <.01 
 
As with the Matched Pairs of students, the Experimental group had much higher pre-test 
scores for Gardening Skills than the Control group. The Control group did not experience 
any significant changes from pre-test to post-test, while the Experimental group 
experienced significant decreases in every measure. 
 
Table 2.12b presents the same data from the opposite point of view. The percent who 
answered “no” to the gardening skills increased on every measure for the Experimental 
group. 
 
Table 2.12b. Gardening Skills, Percent No, Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
Q35 can grow spinach 6.6 13.1*** 12.5 12.7 
Q36 have grown spinach 54.5 76.4*** 73.8 65.5 
Q39 can grow broccoli 39.2 55.7*** 53.8 45.5 
Q40 have grown broccoli 51.9 69.8*** 61.3 60.0 
*p <.10, **p <.05, ***p <.01 
 
Table 2.13. Food Systems Learning, Percent Yes or Sort of, Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
Q05 garden is fun 74.5 81.2*** 71.3 67.2 
Q06 good to learn about food 86.6 84.4 82.6 74.6 
Q08 like to eat food I grow 63.9 70.8*** 70.1 69.1 
Q19 friends like learning healthy 36.4 35.9 42.5 29.1* 
Q22 like to learn V grow 87.0 84.7** 80.1 80.0 
Q23 good to know food comes from 86.9 84.7 80.0 80.0 
Q34 will learn more 82.4 81.0 75.1 80.0 
*p <.10, **p <.05, ***p <.01 
 
Three of the variables of the Food Systems Learning construct changed among the 
Experimental group.  Most notably, the percent who agreed that gardening is fun 




the food I grow increased by 7 percentage points. Somewhat fewer students agreed that 
they like to learn how vegetables grow (87% at the pre-test, 84.7% at the post-test) 
 
The Control group was statistically unchanged, except for the percent who agreed that 
friends like learning to be healthy decreased by more than 10 percentage points.  
 
Table 2.14. Self-Efficacy, Percent Yes or Sort of, Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
Q04 will eat V w/ friends 52.4 53.9 68.8 69.1* 
Q09 I can help cook V 71.2 68.3 73.8 83.6 
Q11 I eat V every day 55.4 56.1 71.3 80.0 
Q12 can ask for V at home 82.1 79.4 82.5 89.1 
Q14 I can eat F snack 84.5 84.5 87.5 89.1 
Q16 can help choose V 83.5 83.1 82.5 92.8* 
Q18 pick out V to eat 70.2 70.6 73.8 81.8 
Q30 F&V at school 82.2 81.7 87.6 87.3 
Q33 water/juice, not soda 89.4 86.4* 85.1 87.3 
*p <.10, **p <.05, ***p <.01 
 
The Experimental group showed only one significant change in Self-Efficacy, with the 
percentage of students who can drink water/juice instead of soda declining slightly from 
89.4% to 86.4%.   
 
The Control group showed a large and significant change in the percent who agreed they 
can help choose vegetables at home. 
 
Table 2.15 Social Norms, Percent Yes or Sort of, Unmatched Students 
 
  Experimental Control 
  Pretest Posttest Pretest Posttest 
Variable (n=575) (n=792) (n=80) (n=55) 
Q07 grown-ups like F&V 69.4 76.7*** 73.8 65.4 
Q10 friends like growing 28.6 34.4** 40.0 27.3 
Q13 parents give V 63.1 62.1 73.8 74.5 
Q15 most kids eat V 42.2 45.9 47.5 40.0 
Q24 friends eat V at school 47.6 50.9 70.1 63.6 
Q26 peers eat raw V for snack 46.2 46.1 50.0 52.7 
Q27 parents eat V 60.3 62.7 67.6 78.2* 
Q29 will tell friends to eat F&V 62.9 61.5 56.3 72.7* 
Q31 grown-ups like to garden 50.0 56.4** 60.0 56.4 
Q38 friends like spinach (percent no) 11.5 17.5*** 28.8 34.5 
Q42 friends like broccoli (percent no) 7.0 11.6*** 21.3 18.2 
*p <.10, **p <.05, ***p <.01 
 
The variables within the Social Norms construct showed several changes. Most notably, 




76.7% and the percent who agreed that grown ups like to garden increased from 50% to 
56.4%. The percent of the Experimental group who agreed that friends like growing 
vegetables in the garden also increased, from 28.6% to 34.4%. 
In the Control group, the percentage of students who agreed that their parents eat 




C. Experimental Group, Cross-Tabulations 
Table 2.16. Preferences Among Teaching Gardens Participants, Post-test, n = 976 
 
   Crosstabs 
   Gender Free / Reduced Price Lunch Eligibility 
  % Yes/ 
Sort of Boys Girls Low High 
Variable (n=976) (n=430) (n=478) (n=296) (n=680) 
Preferences (12-item) Overall mean 29.71 (out of 42.00) 
Q01 fun to try new V 71.7 69.3 73.4 73.0 71.1 
Q02 healthy food is good 96.6 95.8 97.5 95.9 96.9 
Q03 I like to eat V 76.2  72.3 79.2** 78.0 75.4 
Q17 I will try to eat V 74.1 68.5 80.4*** 75.3 73.5 
Q20 will try new F/V 85.0 81.2 89.1*** 87.2 84.1 
Q21 should eat F 88.8 87.2 91.2** 92.6 87.2** 
Q25 F/V good snack 90.0 86.5 94.1*** 94.9 87.9*** 
Q28 healthy food feels good 85.9 83.5 88.7** 89.2 84.5* 
Q32 should eat V 82.6 80.9 84.7 85.5 81.3 
Q37 like to eat spinach (yes) 47.7 47.4 48.1 39.2 51.5*** 
Q41 like to eat broccoli (yes) 73.4 68.6 78.0*** 70.9 74.4 
DQ eat V at dinner today (yes) 14.7 16.0 13.4 7.4 17.9*** 
*p<.10, **p<.05, ***p<.01 
 
Preferences. Overall, the mean score of the Preferences factor at the post-test was 29.71 
out of 42.00. Table 2.16 shows the percent of subjects who answered “yes” or “sort of” at 
the post-test to each of the Preferences statements and presents cross-tabulations by 
gender and school SES (Free/Reduced Price Lunch Eligibility).  
 
The majority of students responded “Yes” or “Sort of” to these variables. Nearly all 
students agreed that “healthy food is good” (96.6%), and nine out of ten agreed that fruits 
and vegetables are good snacks (90%). Fewer students reported that it is “fun to try a new 
vegetable” (71.7%) or that they will “try new fruits and vegetables” (74.1%). Only about 
half said they like to eat spinach (47.7%) though more enjoyed broccoli (73.4%). Very 
few stated that they will eat a vegetable at dinner today (14.7%); meal decisions are often 
outside of the control of children, and many students were unsure whether they would 
have a vegetable at dinner (56.7%).  
 
Gender and SES both played influential roles in this index. Female students responded 
“Yes” or “Sort of” more than male students for seven of the variables. Greater 
percentages of students from schools with low SES (high eligibility) responded “Yes” or 
“Sort of” to “I like to eat spinach” and I will eat vegetables at dinner tonight.” On the 
other hand, fewer students from low SES schools agreed that “I should eat fruit every 








Table 2.17. Post-test Responses to “How much of your plate should be fruits and 
vegetables?” n = 972 
 
   Crosstabs 
   Gender Free/Reduced Price Lunch Eligibility 
  %Yes Boys Girls Low High 
Variable (n=972) (n=427) (n=477) (n = 296) (n = 676) 
Gardening Skills (4 items) Overall mean 4.07 (out of 8.00) 
Percent Correct (3 out of 6 
segments) 37.3 37.6 37.6 42.9*** 34.9*** 
Mean Number of segments 
shaded 3.12 3.01*** 3.24*** 3.07 3.15 
*p <.10, **p <.05, ***p <.01 
 
Over one-third (37.3%) of the Experimental group shaded in the correct number of 
segments for how much of their plate should be fruits or vegetables. While no significant 
differences existed between genders, more students from schools with low levels of 
FRPL eligibility answered the question correctly. It is notable that less than half of 
students across all demographic categories answered the question correctly. However, the 
average number of segments shaded in was near three both overall and across all 
demographic categories. For more information about the percent that gave other 
responses (e.g., four segments instead of three), see Appendix C and Appendix D. 
 
Table 2.18. Gardening Skills Among Teaching Gardens Participants, Post-test, n = 976 
 
   Crosstabs 
   Gender Free/Reduced Price Lunch Eligibility 
  % Yes Boys Girls Low High 
Variable (n=976) (n=430) (n=478) (n=296) (n=680) 
Gardening Skills (4 items) Overall mean 4.07 (out of 8.00) 
Q35 can grow spinach  67.3 63.3** 70.6** 77.0*** 62.9*** 
Q36 have grown spinach 18.1 18.8 17.6 18.6 17.8 
Q39 can grow broccoli 33.4 31.1 36.7 32.4 33.7 
Q40 have grown broccoli 25.2 23.0** 28.9** 28.0** 24.4** 
*p <.10, **p <.05, ***p <.01 
 
Gardening Skills.  Table 2.18 shows the post-test results for the Gardening Skills factor. 
Overall, students responded “Yes” to less than half of this index’s variables, with an 
overall mean score of 4.07 out of 8.00. Over two-thirds of students reported they can 
grow spinach (67.3%), while only 18.1% reported they have grown spinach. Reported 
experience with broccoli was more consistent, as 33.4% reported they can grow broccoli, 
and 25.2% reported they have grown broccoli. Higher percentages of girls reported they 






A higher percentage of students from high SES (low eligibility) schools reported that 
they can grow spinach and have grown broccoli than their counterparts in lower-income 
schools. 
 
Table 2.19. Food System Learning Among Teaching Gardens Participants, Post-test 
 
   Crosstabs 
   Gender Free/Reduced Price Lunch Eligibility 
  % Yes/   
Sort of Boys Girls Low High 
Variable (n=975) (n=430) (n=477) (n=296) (n=679) 
Food System Learning (7 items) Overall mean 21.68 (out of 28.00) 
Q05 garden is fun  82.9 78.7 88.7*** 84.1 82.3 
Q06 good to learn about food 85.1 83.5 88.1** 83.1 86.0 
Q08 like to eat food I grow  71.5 70.0 73.2 69.6 72.3 
Q19 friends like learning healthy 34.8 38.2 31.6** 22.6 40.1*** 
Q22 like to learn V grow  77.6 75.8 80.5* 75.3 78.6 
Q23 good to know food comes from  85.7 84.0 88.2* 81.1 87.7*** 
Q34 will learn more  82.2 79.3 85.9*** 76.0 84.9*** 
*p <.10, **p <.05, ***p <.01 
 
Food System Learning. Table 2.19 shows the post-test results of the Food System 
Learning index. Overall, the mean score was 21.68 out of 28.00. The majority of students 
responded “Yes” or “Sort of” to six out of the seven variables, and three-quarters or more 
students responded “Yes” or “Sort of” to four of the variables, including “Working in a 
garden is fun” (82.9%), “It is good to know where food comes from” (85.7%) and “It’s 
good to learn about food” (85.1%).  
 
Higher percentages of girls than boys reported that the garden was fun (88.7% compared 
to 78.7%) and they will learn more (85.9% compared to 79.3%), while more boys stated 
“Yes” that their friends like learning about healthy food (38.2% of boys compared to 
31.6% of girls).   
 
Students from schools with high percentages of FRPL eligibility had more positive 
responses to three variables compared to their counterparts in higher SES schools.  For 
example, a higher percentage of students from low SES schools reported “Yes” or “Sort 
of” than students from high SES schools that they will “learn more about healthy food” 








Table 2.20. Self-Efficacy Among Teaching Gardens Participants, Post-test 
 
   Crosstabs 
   Gender Free / Reduced Price Lunch Eligibility 
  % Yes/ 
Sort of Boys Girls Low High 
Variable (n=976) (n=429) (n=475) (n=296) (n=677) 
Self-Efficacy (9 items) Overall mean 26.99 (out of 36.00) 
Q04 will eat V w/ friends  55.7 53.5 58.8 58.1 54.7 
Q09 I can help cook V  68.7 60.3 77.1*** 69.6 68.3 
Q11 I eat V every day  56.0 55.1 57.5 55.7 56.1 
Q12 can ask for V at home  80.6 77.0 84.0*** 84.1 79.0* 
Q14 I can eat F snack  84.2 82.1 85.9  83.1 84.6 
Q16 can help choose V  84.2 79.4 88.2*** 87.2 82.9* 
Q18 pick out V to eat 71.3 67.7 75.2*** 72.0 70.9 
Q30 F&V at school 81.5 80.0 83.4 88.9*** 78.2*** 
Q33 water/juice, not soda  86.4 82.8 89.5*** 85.5 86.8 
*p <.10, **p <.05, ***p <.01 
 
Self-Efficacy. Table 2.20 shows the results of the Self-Efficacy factor. Overall, the mean 
score for Self-Efficacy in the post-test evaluation was 26.99 out of 36.00. More than half 
of the students agreed with each of the variables. 
 
Analysis found significant differences between boys and girls in five of the nine 
variables. In every variable, a higher percentage of girls answered yes than boys.  Only 
three variables found significant differences between students based on their schools’ 
FRPL eligibility. Higher percentages of students from higher SES schools (lower FRPL 
eligibility) answered “Yes” or “Sort of” to “I can ask for vegetables at home,” “I can help 






















Table 2.21. Social Norms Among Teaching Gardens Participants, Post-test 
 
   Crosstabs 
   Gender Free/Reduced Price Lunch Eligibility 
  % Yes/ 
Sort of Boys Girls Low High 
Variable (n=971) (n=429) (n=476) (n=296) (n=675) 
Social Norms (11 items) Overall mean 25.42 (out of 40.00) 
Q07 grown-ups like F&V  76.9 75.4 79.6 74.3 78.0 
Q10 friends like growing  33.9 32.9 35.3 24.3 38.1*** 
Q13 parents give V  63.1 59.9 66.5** 65.9 61.9 
Q15 most kids eat V  44.1 43.3 43.4 39.9 45.9* 
Q24 friends eat V at school  49.7 47.6 51.2 52.4 48.5 
Q26 peers eat raw V for snack  45.2 40.7 48.7** 42.2 46.5 
Q27 parents eat V  63.7 62.6 66.0 62.2 64.4 
Q29 will tell friends to eat F&V  62.6 56.1 68.1*** 57.4 64.8** 
Q31 grown-ups like to garden  56.1 55.3 56.2 51.7 58.0* 
Q38 friends like spinach 16.3 18.2 14.0 11.5 18.4** 
Q42 friends like broccoli 28.6 27.7 28.7* 24.3 30.3 
*p <.10, **p <.05, ***p <.01 
 
Social Norms. Table 2.21 shows the post-test results for the Social Norms index at post-
test. Overall, the mean Social Norms score was 25.42 out of 40.00. Social Norms 
questions asked about others’ behavior and were more difficult for the subjects to answer 
definitely, thus “Not sure” was the most common response for half of these variables, 
particularly the questions about the behavior of other children. (See Appendices C and D 
for a complete listing of all responses to all questions.)  
 
Girls responded more positively than boys for four of the variables. Significant 
differences were found for five variables based on SES. In every case, more students 
from lower income schools (higher FRPL Eligibility) responded “Yes” or “Sort of” than 






The purpose of this study was to measure the impact of the American Heart Association 
Teaching Gardens Program on students’ preferences, self-efficacy, FSL, gardening skills, 
and social norms related to fruit and vegetables. Students in this study participated in the 
first year of the Teaching Gardens Program at their school.  
 
Consistent with previous studies, the Teaching Gardens program had mixed results on the 
determinants of participants’ health behavior. Analysis of changes over time, both at the 
individual and group level, found few significant differences from pre-test to post-test, 
and relative parity between the responses from students in the Experimental and Control 
groups. The results of this analysis indicate that students are affected differently by 
participation in the Teaching Gardens program based on their gender and environmental 
characteristics. As school garden-based nutrition interventions continue to grow in 
popularity, efforts should be focused on recognizing and meeting the needs of these 
different student populations in order to develop more effective and meaningful garden 
programs. 
 
The results continue to suggest that the “pre-test” is more of a measure of short term 
effect and the post-test a measure of longer term impact.  When considered in this regard, 
the program results are much more positive. The relatively high scores at the pre-test of 
the Experimental group compared to the Control group on constructs directly related to 
the Teaching Gardens curriculum suggest a pattern that is more reflective of a short term 
programmatic impact, rather than a true before measure. (See Table 3.)  This effect was 
noted in previous evaluations of the Teaching Gardens program, and steps were taken to 
mitigate the effect by earlier and more consistent training of the Garden Champions at 
each school, as well as a direct relationship between the evaluator and the school. That 
this effect has continued suggests that the enthusiasm for the program begins prior to the 
formal start of the curriculum. Teachers were instructed to administer the survey to 
students approximately one week before the Teaching Gardens were planted, and again 
one week after the students harvested the garden. Through such a schedule, students in 
both the control and experimental group would have the same level of exposure to the 
gardening program at pre-test, and any changes over time between the groups could be 
attributed to the Teaching Gardens program. However, pre-test responses on the variables 
measuring the Gardening Skills construct were consistently higher for the Experimental 
Group. The lack of significant change, and nearly consistent decline in positive responses 
over time in Gardening Skills, may also be attributed to this issue, as students were most 
likely highly enthusiastic about the program while beginning it and completing their pre-
test evaluation. It is often seen in evaluations of long-term impact that the initial 
enthusiasm generated by the program fades and participants “backslide” somewhat 






As in the prior evaluation of the Teaching Gardens program, this study found significant 
differences in post-test responses based on the schools’ SES. However, while a previous 
evaluation found that students at lower-income schools were more positively affected by 
the Teaching Gardens program, this study shows more mixed results.  
 
This study also found significant differences in post-test responses based on the student’s 
gender, which was not a significant factor in previous evaluations of the Teaching 
Gardens program yet had an effect on all five SCT constructs in this final analysis. 
 
Areas of Impact and Recommendations: 
 
The results of this analysis indicate that students are affected differently by participation 
in the Teaching Gardens program based on their gender and environmental 
characteristics. As school garden-based nutrition interventions continue to grow in 
popularity, efforts should be focused on recognizing and meeting the needs of these 
different student populations in order to develop more effective and meaningful garden 
programs. 
 
Individual and group level analysis revealed that students in the Experimental group were 
more likely than the Control group students to respond “Yes” that they like to eat spinach 
and like to eat broccoli at both pre-test and post-test, although the percent goes down over 
time in both samples in regards to spinach, and for the unmatched pairs sample in regards 
to broccoli. As noted above, this is evidence of the short term and long term effect of the 
programming. Students in the Experimental group were also more likely than Control 
students to respond positively that they would eat vegetables at dinner in both samples, 
with an increase in positive responses over time for both. 
 
Gardening Skills and Food Systems Learning decreased over time. As described above, 
this result would be expected for a comparison of short term and long term effects; it is 
much more surprising in a before/after study. Positive responses by Experimental 
students were still higher than those by Control students on both indices however, 
suggesting a positive effect of the Teaching Gardens Program on these determinants of 
healthy eating behavior that may be retained in the long term. 
 
Interestingly, changes over time differed between the individual (matched pairs) and 
group (unmatched pairs) levels in regards to Social Norms. While at a group level the 
Social Norms score increased, at the individual level, the score was unchanged. It should 
be noted that at least half of the responses about variables concerned with behavior of 
friends were “Not Sure.” While social norms are an important construct of behavior 
change, these students are not always confident about what their peers or friends are 
doing.  This may represent an opportunity to help students to perceive that their friends 


























































































CHAPTER 4: ARTICLE 2 
 





This study investigates how a school garden program’s effectiveness is affected by the 
socio-economic status (SES) of a school’s student body and the level of integration of a 
school garden program. Eight schools and 141 matched pairs of students were analyzed. 
Adult responses were used to create an index of the program’s level of integration, which 
was then compared with students’ reported gardening skills. Results indicate that students 
at schools with well-integrated school garden programs gain greater gardening skills and 
confirm previous findings that students from lower SES schools experience greater gains 
in Gardening Skills than students from higher SES schools.  
 
key words: school garden, gardening skills, integration, socio-economic status, 

























 There is a growing body of literature surrounding school garden-based nutrition 
interventions. This study explores the potential influence of a school garden program’s 
integration within the broader school environment on program participants’ reported 
knowledge of gardening skills. 
 This analysis is one component of a larger study conducted between 2012 and 
2014 on the American Heart Association’s Teaching Gardens project and its progress 
towards encouraging better dietary habits among school children. The study’s analysis of 
the Teaching Gardens project’s effects was informed by Albert Bandura’s Social 
Cognitive Theory (SCT), which has been widely used and validated as a framework to 
evaluate Farm to School and related programs.1–5 SCT states that health behaviors are 
developed through reciprocal interactions between an individual’s knowledge, self-
efficacy, goals, outcome expectations, and perceived environmental impediments and 
facilitators.6 The Teaching Gardens study, of which this article is a part, investigated 
participants’ knowledge, self-efficacy, fruit and vegetable preferences (part of a 
participant’s outcome expectations), and social norms. We focus on changes in gardening 
skills, which act within the SCT framework as an individual’s knowledge and self-
efficacy, and on the existence and degree of an external environmental factor, which is 
the level of the program’s integration into the broader school environment. Both of these 





 Gardening and knowledge of gardening skills have been found to have important 
effects on academic studies, life skills, and healthy eating behaviors in previous studies. 
School gardens offer a form of hands-on, experiential education for students, and 
participants in school garden programs have been found to have higher science 
achievement scores than students without gardening activities in their science 
curriculum.7 Rahm reports that youth gardens provide multiple learning opportunities in 
many different areas, particularly for inner-city youth, who gained food and science 
knowledge, business skills, and an appreciation for gardening after participation in a 4-H 
community youth summer program.8 In another study of an inner city youth gardening 
program, Beckman and Smith found that garden programs have positive influences on 
youth nutrition, gardening knowledge, and dietary behaviors.9 Robinson and Zajicek 
found that one year of participation in a school garden program increased students’ life 
skills, particularly self-understanding and teamwork.10 Somerset and Markwell studied a 
12 month school garden intervention, and found that participants gained greater ability to 
identify vegetables and fruits, increased confidence in preparing fruit and vegetable 
snacks, and changed their perceptions of fruit and vegetable consumption.11  
 Kirby et al applied SCT’s framework of healthy behavior development to a study 
of elementary school children, and found differences in the all three components of SCT 
(environmental, behavioral, and personal characteristics) based on students’ SES.12 
Students from higher SES backgrounds had greater access to a wider variety of fresh 
fruits and vegetables and had greater knowledge of the specific health benefits of eating 
fruits and vegetables. Students from lower SES backgrounds, however, had fewer fresh 




children reported ordering few fruits and vegetables. Singh et al found that children from 
ethnic minorities and lower SES were more likely to be obese.13 
 To our knowledge, no study has combined components of a school gardening 
program into an inclusive view of a program’s integration into the broader school 
environment, although research has pointed to the need for such a comprehensive 
approach to nutrition interventions and research surrounding them.6,14,15 This study builds 
upon the understanding of the environmental influences on school garden-based nutrition 
interventions by adding a new factor - the level of integration - and investigates the 







 The Center for Rural Studies (CRS) at the University of Vermont was contracted 
by the American Heart Association (AHA) to conduct a program evaluation of the 
AHA’s Teaching Gardens project and its effects on indicators of healthy eating 
behaviors. These evaluations were conducted between Spring 2012 and Fall 2014 using 
self-administered surveys of students at schools participating in the Teaching Gardens 
project. In addition, two schools that were not part of the Teaching Gardens program 
served as a control group for the evaluation. These schools were administered the “pre” 
and “post” surveys at a six month interval to approximate the same elapsed time as the 
experimental group.  The effects of age and child development over time should be 




likely happen to all students regardless of participation in the program. The data from 
these control schools were collected during the first evaluation process in 2012. In total, 
2050 student responses were collected from 25 schools across the country. 
 The AHA conducted a separate survey of school staff, teachers, and 
administrators at schools participating in the Teaching Gardens project between 
November 2011 and August 2014. A total of 361 responses from a variety of school staff, 




 In order for a school and its students to be included in this study’s analysis, the 
following three conditions were required. First, school data had to include the responses 
of students who participated in both the pre-intervention and post-intervention surveys, 
thus allowing researchers the opportunity to study change over time. Second, the school 
must have had at least one adult respondent to the adult survey.  In cases where there was 
more than one adult respondent (n = 3), the most common response for the school was 
included in the analysis. Finally, the adult respondent(s) must have answered at least 6 of 
the 8 questions selected from the adult survey in order to be included in the analysis. 
 Eight schools (labeled A - H) met these criteria, resulting in a total of 140 
matched pairs of students. (School demographics are presented below in Tables 3.1 - 
3.3.) Adult respondents were asked to give their title in an open-ended question at the 
beginning of the adult survey. Five teachers, two administrators, and one food service 





Table 3.1. Demographic Characteristics of Schools, n = 8 
 
 Mean Minimum Maximum 
School Enrollment 543 258 885 
Student Sample size per 
school 
18 8 43 
Student Ethnicity (%)    
African-American / 
Black 
41.5 2.3 91.9 
American Indian 0.3 0.0 1.1 
Asian/Pacific 
Islander 
2.7 0.0 10.1 
Caucasian 16.0 0.0 58.7 
Hispanic/Latino 36.7 1.5 96.7 
Multi-ethnic / 
Multi-racial 
1.1 0.0 6.2 
Free or Reduced Price 
Lunch eligibility 
(%) 
62.2 16.2 97.7 
 
Table 3.2. Geographic Characteristics of Schools, n = 8 
 
 Percent of Schools 






East Coast 25.0 
South 37.5 
 
Table 3.3. Demographic Characteristics of Individual Schools, n = 8 
 










A 885 9 1 70.73 0.68 
B 358 8 2 89.94 0.00 
C 613 23 1 96.08 8.97 
D 714 14 1 42.16 45.52 
E 258 9 2 97.67 6.59 
F 816 13 1 18.01 58.70 
G 428 43 3 66.59 2.34 






 The majority of student responses (57.7%) were from the initial evaluations of the 
Teaching Gardens Program, conducted in 2012. The majority of students (66.2%) were 
from schools where 60% or more of the student body is eligible for Free or Reduced 
Price Lunch (FRPL). The percent eligibility for FRPL of the school is a commonly used 
proxy for school SES.16–18 
 
Student Survey Instrument 
 
 The student survey was designed by a team of researchers at the University of 
Vermont to measure the impact of the AHA Teaching Gardens project on indicators of 
healthy eating behaviors. Information sheets regarding the evaluation were sent out in 
English and Spanish to parents / caretakers before the survey was administered, and 
parents / caretakers could opt out of either or both of the evaluations for their child(ren). 
The study design was approved by the Institutional Review Board at the University of 
Vermont.  
 School personnel were instructed to administer the survey before the students 
began participation in the Teaching Gardens project, and once again after the students 
had harvested their Teaching Gardens school garden. The surveys collected data on the 
students’ age, gender, classroom, and school. No identifying information was collected 
from students, but a unique code was assigned to each survey to track students’ pre- and 
post-intervention data, in which students were asked to provide the first three letters of 








Adult Survey Instrument 
 
 The adult survey was designed and administered by the AHA. All personally 
identifying information was removed from the responses upon receipt by the author, and 
permission was granted by the Institutional Review Board at the University of Vermont 
for the use and publication of survey response data. 
Measures 
 
 Four indicators used to measure program effectiveness in the student survey 
(preferences, learning, self-efficacy, and social norms) were developed using validated 
measures of Social Cognitive Theory (SCT) constructs used in previous research.1–3 
Pliner and Hobden developed and tested a scale measurement of food neophobia, which 
was adapted to measure fruit and vegetable neophobia as preferences in this survey 
instrument.1,4 This preferences index has also been tested and validated by Roche et al, 
who included fruit and vegetable neophobia, fruit and vegetable self-efficacy, fruit and 
vegetable social norms, and food systems learning in a study of FTS programming in 
Vermont.2 The indices of fruit and vegetable self-efficacy and social norms have been 
further validated by Thompson et al in their study of school lunch behaviors by fifth 
grade students.3 The fifth indicator of program effectiveness (gardening skills) was 
developed specifically for this study by Pharis and has been used in her master’s defense 
in 2013 as well as subsequent program evaluations carried out by CRS for the American 
Heart Association.4 (See Appendix B.1. for a full description of the Gardening Skills 
Index.) 
 Eight variables informing the indicators of program integration were selected 




appropriately to be consistent in direction and weighting. These variables focused on 
three areas which have been shown in the literature to have important influences over 
students’ nutrition behavior: the availability of vegetables in the school, the amount of 
institutional support and encouragement of healthy eating behaviors for students, and the 
amount that nutrition is incorporated into school lessons and events. 
 Adult respondents were asked about the level of vegetable availability within the 
school for students, including the existence of a school salad bar, which has been shown 
to increase the number and variety of fruit FV and increase FV consumption.5,19–22 
Questions measuring the level of institutional support were intended to indicate the 
existence of school-wide practices or structures which have been shown in the literature 
to encourage more positive nutrition behaviors.23 These include school wellness and 
nutrition policies, which a previous study states are necessary for comprehensive school 
programs.24 Questions on the incorporation of nutrition and/or garden learning looked at 
the stated presence of nutrition- and/or garden-related learning or activities in the 
classroom and wider community. Studies have found that students who receive both 
garden and nutrition education experience increased willingness to try vegetables 
(willingness to taste) and significant increases in fruit and vegetable knowledge and 
ability to identify vegetables.25,26 It has also been found that multi-component programs 
act to reinforce the effects of the intervention.27 
 These questions on availability, institutional support, and garden/nutrition 
incorporation were combined into an index measuring the level to which the school 
garden-based nutrition intervention was integrated into the wider school environment. 




environmental context and structure have been identified as having significant influence 
over nutrition behavior by presenting potential facilitators and obstacles for intervention 
participants, and have been recommended for further research.2,6,22,28–30 The number of 
components of a garden-based intervention in which a student participates has also been 
found to be positively correlated with fruit and vegetable behavior change.14 These 
findings emphasize the need to continue investigation into the effects of levels of 
integration of a school garden-based nutrition intervention.  
Analysis 
 
 Analysis was conducted in two stages. First, the sums of the student responses 
along the Gardening Skills index were calculated for the pre-intervention and post-
intervention. The internal consistency of the Gardening Skills index was verified using 
Cronbach’s Alpha, which is intended to verify that all items within an instrument or 
index measure the same thing.31 At a value of 0.707, this index exceeds the minimum 
suggested value of 0.7.32 This test of internal validity is not applicable to the adult-level 
indices, as the variables contained within each index are independent of each other, and 
thus potential correlation between the variables is non-significant initially. 
 The adult responses were then summarized to create the Level of Integration 
index. Respondents for the eight schools included in this survey each answered either 
seven or eight of the total questions included for analysis. The maximum score (meaning 
that the respondent answered positively to each of the questions) for each school was 
calculated and compared against the actual responses as a percentage (actual score / 
maximum score). This percentage was then compared against the overall average 




were rated as “below average” and schools with percentages above the average were 
rated as “above average.” The total percentages are reported below in Table 3.4; see 
Appendix A for detailed responses from each school.  
 
Table 3.4. Level of Integration of the School Garden Program into the School 
Environment 
 
School Level of Integration of School 
Garden Program (%) 
Above or Below Average of 
63.34% 
A 71.88 Above 
B 53.13 Below  
C 53.13 Below 
D 78.57 Above 
E 64.29 Above 
F 78.57 Above 
G 48.43 Below 
H 60.71 Below 
 
 Based on this rating, 95 students attended schools with a below average level of 
school garden program integration (67.9% of the sample), and 45 students attended 
schools with an above average level of school garden program integration (32.1%). 
 
Table 3.5. Cross-tabulation of Student Sample by School SES and Level of Program 




Below Average Level of 
Integration (n) 




< 60% 21 27 48 
60% or more 74 18 92 
Total 95 45 140 
 
 Overall, more than half (52.86%) of the students attended schools with high levels 
of FRPL eligibility and below average levels of school garden program integration. 
Analyzed more specifically, of the 92 students attending schools with high FRPL 




integration. In other words, if you attend a lower SES school, your school garden 
program is much less likely to be well integrated into your school. The level of 
integration is more evenly split for schools with lower levels of FRPL eligibility - of the 
48 students attending schools with low levels of FRPL eligibility, 56.3% were at schools 
with above average levels of integration, and 43.8% were at schools with below average 
levels of integration.   
 Paired Sample t-tests were then used to measure the differences between post-
intervention and pre-intervention for the matched pairs of students on the Gardening 
Skills index. This type of statistical testing has been used previously in evaluations of the 
effects of the Teaching Gardens project on students 4,16,33 and is recommended for 
measuring the results of an experiment when the same person is observed under two 
different conditions. 31,32 
 Finally, Repeated Measures General Linear Model t-tests were run to model the 
changes in student indices from pre-intervention to post-intervention. Models including 
SES and level of program integration (below or above average) were compared to models 






 Using bivariate analysis, the scores of students from schools with above average 
levels of school garden program integration were compared against scores of students 
from schools with below average levels of integration. As presented below in Table 6, the 




decreased from pre-test to post-test by 0.27, while the average score of students from 
above average levels of integration increased by 0.64.  
Table 3.6. Mean Scores of Gardening Skills Index by Level of Integration, n = 140 
 
 Mean Score 
Level of Integration Pre S.D. Post S.D. 
Below Average 3.97 2.61 3.70 2.57 
Above Average 3.49 2.13 4.13 2.83 
 
 Bivariate analyses were also conducted to measure differences between students 
from schools with high levels of FRPL eligibility (at or above 60%) and schools with low 
levels of FRPL eligibility. Before the Teaching Gardens program started, students from 
schools with lower levels of FRPL eligibility displayed relatively equal levels of 
gardening skills knowledge as their counterparts at schools with higher levels of FRPL 
eligibility. However, average post-test scores for these students decreased by 1.02, while 
the average score of students from lower SES schools increased from pre-test to post-test 
by 0.58. Results are presented below in Table 3.7.  
Table 3.7. Mean Scores of Gardening Skills Index by FRPL Eligibility, n = 140 
 
 Mean Score 
Percent of Students Eligible for FRPL Pre S.D. Post S.D. 
Below 60% 3.83 2.44 2.81 1.95 





 The factors influencing students’ results do not act in isolation but interact and 




interactions, multivariate analysis of the students’ change in gardening skills was 
conducted. 
 Figure 3.1 presents the results of a Repeated Measures t-test with students 
separated into two groups: those in schools with less than 60% of the student body 
eligible for FRLP (high SES schools) and those in schools with 60% or more of the 
student body eligible for FRPL (low SES schools).  





 Before participating in the Teaching Gardens program, students at both low and 
high SES schools had relatively equal initial scores. After participation however, a highly 


































SES schools (shown in the green columns) scoring significantly higher than students at 
high SES schools (shown in the blue columns).  
 Figure 3.2 shows the same test, but now accounting for the level of school garden 
program integration as a covariate. 
Figure 3.2. Model 2: Mean Score of Participants on Gardening Skills Index, Accounting 





 By including the level of program integration, the direction of changes remains 
the same, but the differences in the model are exaggerated. Time, which was insignificant 
in the first model, is significant in the second model (p = 0.078), and the difference 
between students from low or high SES schools (as represented by school FRPL 


































 The level of program integration (above or below average) by itself nears 
statistical significance (0.112), but when combined with SES is highly significant (p = 
0.000). Interestingly, including the level of integration also changed the initial mean 
scores, with students attending high SES schools reporting higher levels of Gardening 
Skills knowledge than students from low SES schools.  
 The effects of gender were insignificant in both tests (p = 0.708 in the first model; 




Environmental factors surrounding a school garden program, such as the 
socioeconomic status of the school’s students, have been shown to influence the 
effectiveness of that program. This study adds a new variable – the level of integration of 
a school garden program - to the model, and finds that students at schools with well-
integrated school garden programs gain greater gardening skills as a result of one year of 
participation in the program. 
 As found in previous evaluations of the Teaching Gardens program, bivariate and 
multivariate analysis found significant differences in student responses at post-test based 
on SES 16,33. In this study, students from schools with 60% or more of students eligible 
for FRPL (low SES schools) showed greater improvements in Gardening Skills than their 
counterparts at schools with less than 60% FRPL eligibility. These findings support the 
conclusions of previous studies, which have emphasized the influence of students’ SES 
on their fruit and vegetable knowledge and consumption, as well as on their general 




 The inclusion of the Level of Integration to the model exaggerated these 
differences in Gardening Skills learning between students from low SES and high SES 
schools. Highly significant differences (p < 0.01) between the two groups of students 
were found based on all three factors of the new model (time, SES, and level of program 
integration). While no previous studies have analyzed the effects of the level of 
integration of a school garden program, the positive association between program 
integration and Gardening Skills learning supports findings from other studies that 
emphasize the importance of a comprehensive approach in garden programs and other 
nutrition interventions 6,14,15.  
This study also confirms previous findings that students from lower SES schools 
experience greater gains in gardening skills as a result of participation in the school 
garden program than students from higher SES schools.16 
 
Implications for Practice 
 
The findings of this study demonstrate how environmental factors, such as 
socioeconomic status and program integration, affect the impacts of school garden-based 
nutrition intervention programs on participants. Students from schools with well-
integrated programs and lower socioeconomic status populations reported greater 
gardening skills after participating in the Teaching Gardens program. In contrast, students 
from schools in which the program was less integrated into the broader school 
environment, and/or from schools where the population was from higher socioeconomic 
backgrounds, answered less positively to gardening skills questions after participating in 




such as the Teaching Gardens program, continue to grow in popularity, efforts should be 
focused on recognizing and meeting the needs of these different student populations in 
order to develop more effective and meaningful garden programs. 
For instance, school garden programs may consider the cultural background of 
participating students when deciding which plants to grow. While the survey instrument 
used for this study asked students about their experiences growing spinach and broccoli, 
different plants may be more familiar to students based on their cultural background, and 
thus may help to decrease students’ neophobia and increase their interest in the growing 
process. Such an approach has been suggested by previous studies, which stress the 






While most Farm To School programs include at least one of three main 
components - local food procurement, education, and school gardens - there is no 
“standard” FTS design, as these programs have been found to typically develop from 
local grass-roots efforts 34,35. This leads to both great variations in how these programs 
are implemented as well as their effects on impacting students’ FV consumption 24,36,37. 
As a result, many evaluations of school garden programs have either focused 
specifically on garden programs at only one or a few schools, or attempted to incorporate 
many different garden programs into their study 9,14,22,26,36.  This study, however, looks at 
23 different schools that all participated in the same garden program, used the same 




researchers to control for the garden program itself and analyze differences based on 
respondents’ demographic and environmental characteristics. 
Limitations 
 A common limitation of studies investigating health behaviors is the effect of the 
social desirability bias, in which respondents answer questions based on what they 
believe will be the most socially-desirable or favorable manner, thus distorting results 
from actuality towards what respondents think they should say 38–40. Such an effect may 
have been present in this study for both student and adult respondents, in which they have 
responded more positively to questions than their actual experiences would have them 
respond. For instance, while all eight adult respondents were asked to describe food 
service operations, only one of the respondents was a Food Service professional, which 
suggests that the remaining seven respondents may have been less knowledgeable on 
their schools’ operations. In such a case, the respondents may have chosen to select the 
responses they assumed would most please the surveyor (the American Heart 
Association). Similarly, students may have responded “Yes” to questions under the 
assumption that this response would most please their teachers or reflect positively on 
themselves. These examples are hypothetical, yet the existence of the social desirability 
bias cannot be discounted.   
 
Future Research Directions 
 
 This study’s findings indicate the importance of integrating a school garden 




consider the limitations of this study as discussed above, and expand their scope to 
include more outcome measurements and a longer period of study.  
 In order to detect and address potential issues with social desirability bias, 
researchers have developed the Children’s Social Desirability scale, which has been 
shown to have adequate reliability and internal and external validity for classroom 
assessments of nutrition and health behaviors. 41,42 Specifically designed for younger 
children (grades 3 - 5), this scale may be used to detect student participants’ tendency to 
respond following the social desirability bias, which will give researchers a better 
understanding of the context in which to analyze responses. The Marlowe-Crowne Social 
Desirability scale, from which the Children’s Social Desirability scale was developed, 
has been widely used in the same manner for adults, and may be similarly applied to 
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I can help cook 
vegetables at home. 
     
My friends like 
growing vegetables. 
     
I eat vegetables every 
day. 
     
I can ask for vegetables 
at home. 
     
My parents or 
caretakers give me 
vegetables every day. 
     
I can eat fruit instead of 
candy for a snack. 
     
Most kids eat 
vegetables every day. 
     
I can help choose 
vegetables I want to 
eat.  
     
I will try to eat 
vegetables every day. 
     
My parents or 
caretakers let me pick 
out vegetables to eat. 
     
My friends like 
learning about healthy 
food. 
     









I will try a new fruit or 
vegetable. 
     
I should eat fruit every 
week. 
     
I like to learn how 
vegetables grow. 
     
It is good to know 
where food I eat comes 
from.  
     
My friends eat 
vegetables for lunch at 
school. 
     
It is good to eat fruit or 
vegetables for a snack.  
     
Most kids eat raw 
vegetables like carrot 
sticks for a snack. 
     
My parents or 
caretakers eat 
vegetables every day. 
     
Eating healthy food 
will make me feel 
good. 
     
I will tell my friends to 
eat fruits and 
vegetables.  
     
I can eat fruits and 
vegetables at school. 




























The next part is about spinach and broccoli. 
 
Spinach is a leafy, green vegetable. You might eat it cooked, or raw in a salad. 
 
Circle Yes or No or Not sure 
 




    
Have you ever grown spinach in a 
garden? Yes No 
Not 
sure 
    
Do you like to eat spinach? Yes No Not sure 
    










      









Grown-ups like to work 
in a garden. 
     
I should eat vegetables 
every day. 
     
I can choose water or 
juice instead of soda 
when I am thirsty. 
     
I will learn more about 
food that is good for 
me.  










Broccoli is a green vegetable that has a large flower or head, surrounded by leaves. You 
can eat it raw or cooked. 
 
Circle Yes or No or Not sure 
 







    
Have you ever grown broccoli in 
a garden? Yes No 
Not 
sure 
    
Do you like to eat broccoli? Yes No Not sure 
    
Do your friends like to eat 




How much of your plate should be fruits and vegetables?  Shade in pieces of the circle below to 














Pre-test Response Frequencies for the 23 Schools to Receive AHA Teaching Gardens, n = 
755 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 8.2 9.3 44.1 34.8 3.6 
Q02 healthy food is good 2.4 1.5 10.7 84.9 0.5 
Q03 I like to eat V 10.6 8.1 40.8 39.1 1.5 
Q04 will eat V w/ friends  22.0 14.4 24.0 31.0 8.6 
Q05 garden is fun 14.4 5.3 15.8 61.7 2.8 
Q06 good to learn about food 6.5 3.6 15.5 71.4 3.0 
Q07 grown-ups like F&V 3.8 9.4 18.5 52.3 15.9 
Q08 like to eat food I grow 15.1 8.1 20.8 46.2 9.8 
Q09 I can help cook V  14.7 9.4 16.4 55.1 4.4 
Q10 friends like growing 18.8 15.1 12.7 18.9 34.4 
Q11 I eat V every day 20.9 21.1 35.5 21.1 1.5 
Q12 can ask for V at home 9.7 6.1 13.8 69.7 1.5 
Q13 parents give V  17.5 15.2 34.8 29.7 2.8 
Q14 I can eat F snack  10.6 4.5 13.8 69.7 1.5 
Q15 most kids eat V  13.5 15.5 22.3 20.1 28.6 
Q16 can help choose V 9.7 8.5 19.7 51.8 6.4 
Q17 I will try to eat V 12.8 6.9 22.3 53.8 4.2 
Q18 pick out V to eat 13.6 8.5 19.7 51.8 6.4 
Q19 friends like learning 
healthy 15.9 16.0 17.0 20.8 30.3 
Q20 will try new F/V 7.3 4.4 16.0 69.7 2.6 
Q21 should eat F 7.2 3.3 11.9 73.9 3.7 
Q22 like to learn V grow 6.4 3.6 16.0 71.5 2.5 
Q23 good to know food 
comes from 6.4 3.6 16.0 71.5 2.5 
Q24 friends eat V at school 17.5 14.2 27.4 21.1 19.9 




Q26 peers eat raw V for 
snack 15.2 14.0 18.1 28.1 24.5 
Q27 parents eat V 11.5 15.9 28.2 33.8 10.6 
Q28 healthy food feels good 5.4 4.5 13.9 73.2 2.9 
Q29 will tell friends to eat 
F&V 18.8 8.2 20.9 44.6 7.4 
Q30 F&V at school 9.7 3.8 14.0 70.2 2.3 
Q31 grown-ups like to garden 9.1 14.3 25.3 26.8 24.5 
Q32 should eat V 8.9 5.7 17.1 65.3 3.0 
Q33 water/juice, not soda 6.1 3.0 13.2 76.4 1.2 
Q34 will learn more 7.0 5.7 14.0 68.6 4.6 
Responses (%)  
 
Yes No Not 
Sure 
 
SQ1 can grow spin 74.7 7.0 18.3  
SQ2 have grown spin 37.7 57.4 4.9  
SQ3 like to eat spin 62.8 25.7 11.5  
SQ4 friends like spin 37.2 12.3 50.5  
BQ1 can grow broc 47.8 41.9 10.3  
BQ2 have grown broc 40.8 54.7 4.5  
BQ3 like to eat broc 80.1 16.0 3.8  
BQ4 friends like broc 46.9 7.4 45.7  
DQ will eat V at dinner today  5.6 31.1 63.3  
 1/6 2/6 3/6 4/6 5/6 6/6 





Pre-test Response Frequencies for the 2 Control Schools, n = 173 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 9.2 13.9 34.7 38.2 4.0 
Q02 healthy food is good 0.6 1.7 5.8 90.8 1.2 
Q03 I like to eat V 8.8 12.9 33.3 43.3 1.8 




Q05 garden is fun 10.4 12.7 20.2 51.4 5.2 
Q06 good to learn about food 6.4 11.0 22.5 54.9 5.2 
Q07 grown-ups like F&V 1.2 1.2 12.1 60.7 24.9 
Q08 like to eat food I grow 4.7 12.2 19.8 51.7 11.6 
Q09 I can help cook V  11.6 12.7 19.7 50.3 5.8 
Q10 friends like growing 6.4 11.6 17.9 18.5 45.7 
Q11 I eat V every day 14.7 15.3 34.1 34.1 1.8 
Q12 can ask for V at home 8.1 4.1 7.6 75.6 4.7 
Q13 parents give V  9.8 17.3 27.7 41.6 3.5 
Q14 I can eat F snack  5.3 4.1 14.6 73.7 2.3 
Q15 most kids eat V  6.4 9.8 22.0 23.7 38.2 
Q16 can help choose V 4.7 7.6 14.6 68.4 4.7 
Q17 I will try to eat V 7.5 6.4 23.1 61.8 1.7 
Q18 pick out V to eat 6.4 11.6 15.6 60.7 5.8 
Q19 friends like learning 
healthy 10.4 12.1 17.3 22.5 37.6 
Q20 will try new F/V 5.2 7.5 15.6 69.4 2.3 
Q21 should eat F 3.5 5.2 6.9 81.5 2.9 
Q22 like to learn V grow 14.5 17.3 20.8 41.6 5.8 
Q23 good to know food 
comes from 4.6 6.4 20.2 64.2 4.6 
Q24 friends eat V at school 4.0 8.7 32.9 34.7 19.7 
Q25 F/V good snack 3.5 1.2 11.0 82.7 1.7 
Q26 peers eat raw V for 
snack 10.4 11.0 20.2 27.7 30.6 
Q27 parents eat V 5.2 12.7 26.6 42.2 13.3 
Q28 healthy food feels good 4.6 4.0 13.9 74.0 3.5 
Q29 will tell friends to eat 
F&V 16.2 10.4 16.2 47.4 9.8 
Q30 F&V at school 7.5 2.3 8.7 76.3 5.2 
Q31 grown-ups like to garden 5.2 8.7 25.4 30.6 30.1 
Q32 should eat V 6.4 0.6 13.9 78.0 1.2 
Q33 water/juice, not soda 6.4 2.3 11.6 77.5 2.3 
Q34 will learn more 5.8 5.8 16.8 59.0 12.7 
   
Responses (%)  
 






SQ1 can grow spin 56.1 16.2 27.7  
SQ2 have grown spin 16.8 75.1 8.1  
SQ3 like to eat spin 40.5 49.7 9.8  
SQ4 friends like spin 17.9 23.7 58.4  
BQ1 can grow broc 30.6 53.8 15.6  
BQ2 have grown broc 25.4 63.6 11.0  
BQ3 like to eat broc 65.3 30.6 4.0  
BQ4 friends like broc 29.5 17.9 52.6  
DQ  will eat V at dinner 
today  7.5 28.3 64.2 
 
 1/6 2/6 3/6 4/6 5/6 6/6 









Post-test Response Frequencies for the 23 Schools with AHA Teaching Gardens, n = 955 
 
Responses (%)  
 
Variable No way! 
Not 
really Sort of Yes Not Sure 
Q01 fun to try new V 7.8 13.5 37.1 34.7 6.9 
Q02 healthy food is good 0.5 1.7 9.9 86.8 1.1 
Q03 I like to eat V 7.8 13.9 37.5 38.7 2.1 
Q04 will eat V w/ friends  16.7 16.7 23.2 32.4 10.9 
Q05 garden is fun 6.4 6.9 16.1 66.8 3.9 
Q06 good to learn about food 3.0 7.8 19.6 65.6 4.1 
Q07 grown-ups like F&V 1.6 4.0 20.7 56.1 17.6 
Q08 like to eat food I grow 8.2 9.8 21.3 50.2 10.5 
Q09 I can help cook V  11.7 13.2 17.2 51.5 6.4 
Q10 friends like growing 9.4 9.4 13.2 20.7 47.2 
Q11 I eat V every day 14.3 27.4 33.4 22.6 2.3 
Q12 can ask for V at home 7.4 7.6 13.3 67.3 4.4 
Q13 parents give V  13.7 19.4 34.0 29.3 3.7 
Q14 I can eat F snack  7.9 6.0 15.2 69.0 2.0 
Q15 most kids eat V  5.7 14.4 19.6 24.5 35.9 
Q16 can help choose V 5.3 7.1 16.4 67.8 3.4 
Q17 I will try to eat V 8.8 11.6 23.0 51.0 5.5 
Q18 pick out V to eat 9.9 12.9 18.5 52.8 6.0 
Q19 friends like learning healthy 10.9 10.9 14.3 20.5 43.4 
Q20 will try new F/V 4.6 5.5 16.2 68.9 4.8 
Q21 should eat F 3.0 4.5 14.0 74.8 3.7 
Q22 like to learn V grow 7.7 11.3 23.7 53.9 3.4 
Q23 good to know food comes 
from 3.3 6.3 13.0 72.7 4.7 
Q24 friends eat V at school 11.1 14.0 24.1 25.5 25.3 
Q25 F/V good snack 3.4 4.2 14.9 75.1 2.4 
Q26 peers eat raw V for snack 12.4 11.1 17.7 27.5 31.3 
Q27 parents eat V 6.6 13.9 27.8 35.8 15.9 
Q28 healthy food feels good 3.4 5.8 12.7 73.2 4.8 
Q29 will tell friends to eat F&V 14.6 13.7 19.7 42.9 9.1 
Q30 F&V at school 7.0 7.2 13.0 68.4 4.4 




Q32 should eat V 5.7 7.9 18.9 63.7 3.8 
Q33 water/juice, not soda 6.7 5.2 11.3 75.1 1.7 
Q34 will learn more 3.9 7.4 15.8 66.4 6.5 
Responses (%)  
 Yes No Not Sure  
SQ1 can grow spin 67.3 12.3 20.4  
SQ2 have grown spin 18.1 75.5 6.4  
SQ3 like to eat spin 47.7 41.8 10.5  
SQ4 friends like spin 16.3 17.7 66.0  
BQ1 can grow broc 33.4 55.9 10.7  
BQ2 have grown broc 25.5 68.2 6.3  
BQ3 like to eat broc 73.4 20.9 5.7  
BQ4 friends like broc 28.6 11.9 59.5  
DQ will eat V at dinner today  14.7 37.1 48.3  
 1/6 2/6 3/6 4/6 5/6 6/6 






Post-test Response Frequencies for the Two Control Schools, n = 146 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 8.2 15.1 34.9 35.6 6.2 
Q02 healthy food is good 0.7 0.7 10.3 88.4 0.0 
Q03 I like to eat V 8.2 7.5 39.7 43.2 1.4 
Q04 will eat V w/ friends  5.5 15.1 18.5 49.3 11.6 
Q05 garden is fun 15.1 8.9 23.3 45.2 7.5 
Q06 good to learn about food 6.8 13.7 23.3 50.7 5.5 
Q07 grown-ups like F&V 0 0 17.1 45.9 37.0 
Q08 like to eat food I grow 2.7 10.3 18.5 55.5 13.0 
Q09 I can help cook V  6.8 8.9 19.2 57.5 7.5 
Q10 friends like growing 6.2 4.8 21.2 13.7 54.1 
Q11 I eat V every day 8.9 18.5 32.2 38.4 2.1 
Q12 can ask for V at home 4.8 5.5 13.0 73.3 3.4 
Q13 parents give V  9.6 11.6 27.4 44.5 6.8 
Q14 I can eat F snack  6.2 1.4 14.4 76.7 1.4 
Q15 most kids eat V  0.7 8.2 22.6 18.5 50.0 
Q16 can help choose V 2.1 6.2 7.5 80.8 3.4 
Q17 I will try to eat V 5.6 4.8 20.5 65.1 4.1 
Q18 pick out V to eat 6.8 8.2 15.1 64.4 5.5 
Q19 friends like learning 
healthy 4.1 9.6 15.8 17.8 52.7 
Q20 will try new F/V 4.1 4.1 16.4 71.9 3.4 
Q21 should eat F - 3.4 8.9 83.6 4.1 
Q22 like to learn V grow 15.8 14.4 17.8 43.8 8.2 
Q23 good to know food 
comes from 8.9 6.8 19.2 61.6 3.4 
Q24 friends eat V at school 5.5 6.8 21.2 36.3 30.1 
Q25 F/V good snack 1.4 4.8 10.3 82.9 0.7 
Q26 peers eat raw V for 
snack 4.8 8.2 14.4 32.2 40.4 
Q27 parents eat V 2.7 6.8 19.2 48.6 19.2 
Q28 healthy food feels good 2.1 2.7 13.0 77.4 4.8 
Q29 will tell friends to eat 
F&V 12.3 7.5 22.6 45.9 11.6 
Q30 F&V at school 3.5 4.2 10.4 78.5 3.5 
Q31 grown-ups like to garden 1.4 6.2 19.9 31.5 41.1 




Q33 water/juice, not soda 5.5 4.1 13.0 76.0 1.4 
Q34 will learn more 8.9 6.8 21.2 55.5 7.5 
Responses (%)  
 
Yes No Not 
Sure 
 
SQ1 can grow spin 65.1 12.3 22.6  
SQ2 have grown spin 17.1 75.3 7.5  
SQ3 like to eat spin 32.9 58.2 8.9  
SQ4 friends like spin 14.4 34.9 50.7  
BQ1 can grow broc 37.7 46.6 15.8  
BQ2 have grown broc 28.1 61.6 10.3  
BQ3 like to eat broc 65.1 30.8 4.1  
BQ4 friends like broc 33.6 17.8 48.6  
DQ will eat V at dinner today  7.5 24.0 68.5  
 1/6 2/6 3/6 4/6 5/6 6/6 










Pre-test Response Frequencies for the 23 Schools to Receive AHA Teaching Gardens 
(Matched Pairs), n = 183 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 4.4 10.6 5.6 33.3 5.6 
Q02 healthy food is good 1.1 1.7 10.0 86.7 0.6 
Q03 I like to eat V 5.0 8.9 38.9 46.1 1.1 
Q04 will eat V w/ friends  16.7 11.1 29.4 33.9 8.9 
Q05 garden is fun 8.3 1.7 10.6 76.1 3.3 
Q06 good to learn about food 5.0 3.9 13.3 74.4 3.3 
Q07 grown-ups like F&V 3.3 7.2 15.0 61.1 13.3 
Q08 like to eat food I grow 6.1 6.1 23.3 53.9 10.6 
Q09 I can help cook V  10.0 12.2 18.9 53.3 5.6 
Q10 friends like growing 8.3 10.0 16.1 25.6 40.0 
Q11 I eat V every day 15.0 22.8 37.8 22.8 1.7 
Q12 can ask for V at home 8.9 7.8 12.2 69.4 1.7 
Q13 parents give V  9.4 17.8 35.0 33.9 3.9 
Q14 I can eat F snack  13.3 5.6 12.2 68.3 0.6 
Q15 most kids eat V  10.6 16.7 17.8 25.6 29.4 
Q16 can help choose V 8.3 4.4 7.8 73.9 5.6 
Q17 I will try to eat V 10.6 8.3 18.3 58.9 3.9 
Q18 pick out V to eat 12.2 4.4 18.9 57.2 7.2 
Q19 friends like learning 
healthy 8.9 10.0 18.9 23.3 38.9 
Q20 will try new F/V 2.8 2.2 18.3 73.9 2.8 
Q21 should eat F 4.4 1.7 10.0 78.9 5.0 
Q22 like to learn V grow 6.1 5.6 20.0 66.7 1.7 
Q23 good to know food 
comes from 4.4 2.8 14.4 75.0 3.3 
Q24 friends eat V at school 9.4 11.1 30.0 21.7 27.8 




Q26 peers eat raw V for 
snack 15.6 13.9 15.6 31.1 23.9 
Q27 parents eat V 8.3 10.0 27.2 40.6 13.9 
Q28 healthy food feels good 2.8 6.1 10.0 77.8 3.3 
Q29 will tell friends to eat 
F&V 12.2 6.7 21.7 52.8 6.7 
Q30 F&V at school 5.6 1.7 15.6 75.0 2.2 
Q31 grown-ups like to garden 4.4 8.9 22.8 36.1 27.8 
Q32 should eat V 8.3 2.8 18.9 66.1 3.9 
Q33 water/juice, not soda 3.3 3.9 14.4 76.1 2.2 
Q34 will learn more 5.6 6.7 12.8 70.6 4.4 
Responses (%)  
 
Yes No Not 
Sure 
 
Q35 can grow spin 71.1 8.3 20.6  
Q36 have grown spin 28.3 66.1 5.6  
Q37 like to eat spin 57.8 28.9 13.3  
Q38 friends like spin 25.6 14.4 60.0  
Q39 can grow broccoli 37.2 50.6 12.2  
Q40 have grown broccoli 33.3 63.3 3.3  
Q41 like to eat broccoli 76.1 19.4 4.4  
Q42 friends like broccoli 35.0 8.3 56.7  
Q43 will eat V at dinner 
today  7.2 38.3 54.4 
 
 1/6 2/6 3/6 4/6 5/6 6/6 





Pre-test Response Frequencies for the 2 Control Schools (Matched Pairs), n = 91 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 7.7 18.7 40.7 29.7 3.3 
Q02 healthy food is good 1.1 1.1 5.5 92.3 0.0 




Q04 will eat V w/ friends  14.3 6.6 29.7 38.5 11.0 
Q05 garden is fun 11.0 13.2 19.8 51.6 4.4 
Q06 good to learn about food 8.8 12.1 18.7 53.8 6.6 
Q07 grown-ups like F&V 1.1 0.0 13.2 59.3 26.4 
Q08 like to eat food I grow 4.4 12.1 17.6 54.9 11.0 
Q09 I can help cook V  12.1 13.2 23.1 45.1 6.6 
Q10 friends like growing 4.4 8.8 16.5 16.5 53.8 
Q11 I eat V every day 16.5 15.4 34.1 33.0 1.1 
Q12 can ask for V at home 11.0 2.2 7.7 75.8 3.3 
Q13 parents give V  9.9 20.9 20.9 46.2 2.2 
Q14 I can eat F snack  6.6 2.2 17.6 71.4 2.2 
Q15 most kids eat V  3.3 11.0 22.0 22.0 41.8 
Q16 can help choose V 3.3 9.9 11.0 72.5 3.3 
Q17 I will try to eat V 6.6 5.5 18.7 65.9 3.3 
Q18 pick out V to eat 6.6 9.9 15.4 63.7 4.4 
Q19 friends like learning 
healthy 9.9 9.9 19.8 18.7 41.8 
Q20 will try new F/V 5.5 7.7 15.4 70.3 1.1 
Q21 should eat F 3.3 6.6 6.6 82.4 1.1 
Q22 like to learn V grow 17.6 19.8 19.8 39.6 3.3 
Q23 good to know food 
comes from 6.6 4.4 22.0 65.9 1.1 
Q24 friends eat V at school 2.2 12.1 30.8 35.2 19.8 
Q25 F/V good snack 1.1 1.1 12.1 85.7 0.0 
Q26 peers eat raw V for 
snack 13.2 9.9 20.9 25.3 30.8 
Q27 parents eat V 5.5 9.9 25.3 46.2 13.2 
Q28 healthy food feels good 3.3 4.4 13.2 72.5 6.6 
Q29 will tell friends to eat 
F&V 11.0 11.0 18.7 52.7 6.6 
Q30 F&V at school 8.8 3.3 4.4 79.1 4.4 
Q31 grown-ups like to garden 3.3 11.0 22.0 31.9 31.9 
Q32 should eat V 5.5 0.0 14.3 80.2 0.0 
Q33 water/juice, not soda 4.4 1.1 9.9 83.5 1.1 
Q34 will learn more 3.3 6.6 17.6 59.3 13.2 
   
Responses (%)  





Q35 can grow spin 47.3 19.8 33.0  
Q36 have grown spin 13.2 75.8 11.0  
Q37 like to eat spin 31.9 53.8 14.3  
Q38 friends like spin 17.6 19.8 62.6  
Q39 can grow broccoli 30.8 52.7 16.5  
Q40 have grown broccoli 25.3 64.8 9.9  
Q41 like to eat broccoli 68.1 27.5 4.4  
Q43 friends like broccoli 29.7 15.4 54.9  
Q44 will eat V at dinner 
today  7.7 28.6 63.7 
 
 1/6 2/6 3/6 4/6 5/6 6/6 












Post-test Response Frequencies for the 23 Schools to Receive AHA Teaching Gardens 
(Matched Pairs), n = 183 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 4.9 14.8 44.0 28.0 8.2 
Q02 healthy food is good 0.0 0.0 9.3 90.1 0.5 
Q03 I like to eat V 3.8 9.3 46.7 39.0 1.1 
Q04 will eat V w/ friends  9.9 15.4 30.8 31.9 12.1 
Q05 garden is fun 3.9 5.0 19.3 70.7 1.1 
Q06 good to learn about food 0.5 6.6 20.3 68.1 4.4 
Q07 grown-ups like F&V 2.2 3.3 22.7 54.7 17.1 
Q08 like to eat food I grow 10.4 6.6 25.8 48.4 8.8 
Q09 I can help cook V  9.9 13.8 14.9 55.2 6.1 
Q10 friends like growing 8.8 6.6 12.7 18.8 53.0 
Q11 I eat V every day 9.4 33.3 33.3 22.2 1.7 
Q12 can ask for V at home 4.4 5.5 18.8 66.9 4.4 
Q13 parents give V  6.1 22.7 34.3 34.3 2.8 
Q14 I can eat F snack  8.8 8.3 13.3 69.1 0.6 
Q15 most kids eat V  3.9 16.7 16.7 19.4 43.3 
Q16 can help choose V 0.6 7.8 17.2 71.7 2.8 
Q17 I will try to eat V 7.3 11.6 18.2 55.8 3.9 
Q18 pick out V to eat 12.2 4.4 18.9 57.2 6.1 
Q19 friends like learning 
healthy 10.1 11.2 12.3 17.3 49.2 
Q20 will try new F/V 4.4 4.4 15.9 69.8 5.5 
Q21 should eat F 1.7 3.3 5.0 75.1 5.0 
Q22 like to learn V grow 6.6 7.1 25.8 57.7 2.7 
Q23 good to know food 
comes from 1.1 4.4 13.8 76.2 4.4 
Q24 friends eat V at school 8.2 16.5 30.8 12.6 31.9 




Q26 peers eat raw V for 
snack 8.2 13.2 15.9 25.3 37.4 
Q27 parents eat V 4.4 13.3 29.3 38.1 14.9 
Q28 healthy food feels good 2.8 5.0 9.9 77.9 4.4 
Q29 will tell friends to eat 
F&V 9.4 13.8 19.3 47.5 9.9 
Q30 F&V at school 3.8 9.9 12.6 68.1 5.5 
Q31 grown-ups like to garden 2.2 5.5 19.8 34.6 37.9 
Q32 should eat V 3.8 7.1 18.1 65.4 5.5 
Q33 water/juice, not soda 5.5 6.0 13.7 72.5 2.2 
Q34 will learn more 2.2 4.5 21.8 65.9 5.6 
Responses (%)  
 
Yes No Not 
Sure 
 
Q35 can grow spin 73.1 8.8 18.1  
Q36 have grown spin 22.5 72.0 5.5  
Q37 like to eat spin 50.5 38.5 11.0  
Q38 friends like spin 15.4 19.2 65.4  
Q39 can grow broccoli 34.1 56.6 9.3  
Q40 have grown broccoli 33.5 61.0 5.5  
Q41 like to eat broccoli 78.6 15.9 5.5  
Q42 friends like broccoli 24.3 13.3 62.4  
Q43 will eat V at dinner 
today  25.4 27.2 47.4 
 
 1/6 2/6 3/6 4/6 5/6 6/6 





Pre-test Response Frequencies for the 2 Control Schools (Matched Pairs), n = 91 
 






really Sort of Yes Not Sure 
Q01 fun to try new V 8.8 18.7 36.3 33.0 3.3 
Q02 healthy food is good 0.0 1.1 7.7 91.2 0.0 




Q04 will eat V w/ friends  7.7 13.2 19.8 47.3 12.1 
Q05 garden is fun 16.5 9.9 23.1 46.2 4.4 
Q06 good to learn about food 6.6 13.2 22.0 51.6 6.6 
Q07 grown-ups like F&V 0.0 0.0 18.7 42.9 38.5 
Q08 like to eat food I grow 2.2 11.0 22.0 54.9 9.9 
Q09 I can help cook V  9.9 8.8 17.6 54.9 8.8 
Q10 friends like growing 6.6 3.3 24.2 15.4 50.5 
Q11 I eat V every day 11.0 20.9 28.6 36.3 3.3 
Q12 can ask for V at home 5.5 1.1 11.0 81.3 1.1 
Q13 parents give V  11.0 13.2 24.2 46.2 5.5 
Q14 I can eat F snack  5.5 1.1 11.0 81.3 1.1 
Q15 most kids eat V  0.0 9.9 25.3 16.5 48.4 
Q16 can help choose V 2.2 9.9 7.7 78.0 2.2 
Q17 I will try to eat V 6.6 2.2 26.4 59.3 5.5 
Q18 pick out V to eat 7.7 9.9 12.1 65.9 4.4 
Q19 friends like learning 
healthy 5.5 11.0 15.4 20.9 47.3 
Q20 will try new F/V 3.3 3.3 15.4 72.5 5.5 
Q21 should eat F 0.0 4.4 8.8 83.5 3.3 
Q22 like to learn V grow 17.6 14.3 20.9 40.7 6.6 
Q23 good to know food 
comes from 7.7 7.7 17.6 63.7 3.3 
Q24 friends eat V at school 5.5 9.9 15.4 38.5 30.8 
Q25 F/V good snack 1.1 6.6 8.8 83.5 0.0 
Q26 peers eat raw V for 
snack 6.6 7.7 11.0 31.9 42.9 
Q27 parents eat V 3.3 8.8 20.9 46.2 20.9 
Q28 healthy food feels good 1.1 2.2 16.5 75.8 4.4 
Q29 will tell friends to eat 
F&V 11.0 11.0 17.6 48.4 12.1 
Q30 F&V at school 3.3 5.5 13.2 76.9 1.1 
Q31 grown-ups like to garden 1.1 6.6 15.4 33.0 44.0 
Q32 should eat V 7.7 3.3 12.1 73.6 3.3 
Q33 water/juice, not soda 5.5 3.3 11.0 79.1 1.1 
Q34 will learn more 8.8 9.9 23.1 51.6 6.6 
   
Responses (%)  





Q35 can grow spin 61.5 12.1 26.4  
Q36 have grown spin 11.1 81.3 6.6  
Q37 like to eat spin 31.9 60.4 7.7  
Q38 friends like spin 16.5 35.2 48.4  
Q39 can grow broccoli 37.4 47.3 15.4  
Q40 have grown broccoli 30.8 62.6 6.6  
Q41 like to eat broccoli 62.6 33.0 4.4  
Q43 friends like broccoli 35.2 17.6 47.3  
Q44 will eat V at dinner 
today  9.9 23.1 67.0 
 
 1/6 2/6 3/6 4/6 5/6 6/6 
















Pre-test Survey Scores for the 23 Schools to Receive AHA Teaching Gardens 
       Crosstabs 





















01 fun to try new V 













03 I like to eat V 
 39.1  40.9 37.2  39.8*** 33.3***  42.4*** 38.5*** 
17 I will try to eat V 
 53.8  50.3 57.1  54.2** 50.0**  55.1*** 53.5*** 
20 will try new F/V 
 69.7  68.2 72.2  69.9 67.9  73.7 68.9 
21 should eat F  73.9  71.3* 76.5*  74.1*** 72.6***  78.8 73.0 
25 F/V good snack 













32 should eat V 
 65.3  63.6 67.1  64.1** 75.0**  72.0 64.1 
37 like to eat spinach 
 62.8  62.2 62.5  65.1*** 44.0***  58.5* 63.6* 
41 like to eat broccoli 
 80.1  76.4** 82.5**  82.6*** 60.7***  73.7** 81.3** 
44 eat V at dinner 
 5.6  4.8 6.7  5.1*** 9.5***  8.5*** 5.0*** 
            
            
Self-efficacy (9-
item) 
           





09 I can help cook V 
 55.1  47.4*** 63.1***  56.3** 45.2**  63.6*** 53.5*** 
11 I eat V every day 
 21.1  20.7 20.2  20.9*** 22.6***  20.3*** 21.2*** 
12 can ask for V at home 
 69.7  67.0 72.0  68.3** 81.0**  80.5*** 67.7*** 
14 I can eat F snack 
 69.7  66.5 72.8  68.9** 76.2**  75.4* 68.6* 
16 can help choose V 
 70.3  67.6 73.3  70.3 70.2  77.1** 69.1** 
18 pick out V to eat 
 51.8  45.5 58.0  50.8* 59.5*  65.3** 49.3** 
30 F&V at school 
 70.2  72.4 69.8  68.7* 82.1*  77.1 68.9 
33 water/juice, not soda 
 76.4  75.6 76.8  75.9 81.0  78.8 76.0 
Food System Learning (7-
item) 
         
05 garden is fun 













08 like to eat food I grow 













22 like to learn V grow 













34 will learn more 
 68.6  67.3 71.2  69.7*** 59.5***  69.5* 68.4* 
Gardening 
Skills (4-item) 
           
35 can grow spinach 
 74.7  75.3 73.3  76.0* 64.3*  63.6*** 76.8*** 
36 have grown spinach 
 37.7  35.8 36.4  41.3*** 9.5***  11.0*** 42.7*** 
39 can grow broccoli 
 47.8  44.9 48.2  51.7*** 16.7***  21.2*** 52.7*** 
40 have grown broccoli 






           
07 grown-ups like F&V 
 52.3  52.0 52.8  52.3*** 52.4***  63.6*** 50.2*** 
10 friends like growing 
 18.9  15.9*** 21.8***  20.0*** 10.7***  13.6*** 19.9*** 
13 parents give V 
 29.7  27.3** 31.5**  30.1 26.2  33.1** 29.0** 
15 most kids eat V 
 20.1  20.7 19.4  20.9*** 14.3***  16.9*** 20.7*** 
24 friends eat V at school 
 21.1  22.4 19.4  21.0*** 21.4***  16.1*** 22.0*** 
26 
peers eat 










27 parents eat V 

























38 friends like spinach 
 37.2  35.5 36.1  40.5*** 10.7***  11.9*** 41.9*** 
42 friends like broccoli 
 46.9  43.8 47.7  50.2*** 20.2***  26.3*** 50.7*** 
             
Pie Question  40.8  42.6 38.0  41.0 39.3  44.9* 40.0* 







Pre-test Survey Scores for the Two Control Schools 
 
     Crosstabs 
   










(n=173)  Boy Girl  Low High  Low High 
Preferences (12-item)            
01 fun to try new V 
 38.2  35.1 39.1  38.2 -  35.9 40.0 
02 healthy food is good 
 90.8  91.9 90.2  90.8 -  91.0 90.5 
03 I like to eat V  42.8  39.2 43.5  42.8 -  39.7* 45.3* 
17 I will try to eat V 
 69.4  52.7 67.4  69.4 -  59.0 63.2 
20 will try new F/V 
 69.4  60.8 73.9  69.4 -  66.7 71.6 
21 should eat F  81.5  74.3* 87.0*  81.5 -  87.2 76.8 
25 F/V good snack  82.7  73.0* 89.1*  82.7 -  82.1 83.2 
28 healthy food feels good 
 74.0  74.3 71.7  74.0 -  70.5 76.8 
32 should eat V  78.0  68.9* 84.8*  78.0 -  78.2 77.9 
37 like to eat spinach 
 40.5  33.8* 44.6*  40.5 -  44.9 36.8 
41 like to eat broccoli 
 65.3  54.1** 72.8**  65.3 -  67.9 63.2 
44 eat V at dinner  7.5  8.1 7.6  7.5 -  5.1 9.5 
             
Self-efficacy (9-item)            
04 will eat V w/ friends 
 42.2  40 40.2  42.2 -  38.5* 45.3* 
09 I can help cook V 
 50.3  35.7*** 60.2***  50.3 -  51.3 49.5 
11 I eat V every day 
 33.5  37.1 32.6  33.5 -  42.3 26.3 
12 can ask for V at home 
 75.7  75.7 75  75.7 -  75.6* 75.8* 
14 I can eat F snack 
 74.0  71 72.7  74.0 -  79.5 69.5 
16 can help choose V 
 68.8  61.4 72.4  68.8 -  64.1 72.6 





30 F&V at school  76.3  72.9 77.5  76.3 -  82.1 71.6 
33 water/juice, not soda 
 77.5  75 76.4  77.5 -  74.4 80.0 
             
Food System 
Learning (7-item) 
           
05 garden is fun  51.4  35.7*** 61.8***  51.4 -  42.3 58.9 
06 good to learn about food 
 54.9  47.1 58.4  54.9 -  55.1 54.7 
08 like to eat food I grow 






22.5  21.4 20.5  22.5 -  12.8** 30.5** 
22 like to learn V grow 
 41.6  34.3 44.8  41.6 -  30.8** 50.5** 
23 




64.2  57.4 68.2  64.2 -  55.1** 71.6** 
34 will learn more  59.0  57.4 58.4  59.0 -  51.3*** 65.3*** 
             
Gardening Skills (4-
item) 
           
SQ1 can grow spinach 
 56.1  55.9 53.9  56.1 -  53.8 57.9 
SQ2 have grown spinach 
 16.8  17.6 18  16.8 -  11.5 21.1 
BQ1 can grow broccoli 
 30.6  31.9 25.8  30.6 -  21.8* 37.9* 
BQ2 have grown broccoli 
 25.4  31.4 21.3  25.4 -  20.5 29.5 
             
Social Norms (11-
item) 
           
07 grown-ups like F&V 
 60.7  67.1* 53.9*  60.7 -  60.3 61.1 
10 friends like growing 
 18.5  18.6 15.9  18.5 -  7.7** 27.4** 
13 parents give V  41.6  39.1 44.8  41.6 -  46.2 37.9 
15 most kids eat V  23.7  24.6 21.8  23.7 -  16.7 29.5 
24 friends eat V at school 
 34.7  38.6 30.3  34.7 -  26.9 41.1 





27 parents eat V  42.2  44.1 40.9  42.2 -  41.0 43.2 
29 will tell friends to eat F&V 
 47.4  34.8*** 56.2***  47.4 -  30.8*** 61.1*** 
31 grown-ups like to garden 
 30.6  30.9 29.2  30.6 -  21.8 37.9 
38 friends like spinach 
 17.9  19.7 16.9  17.9 -  15.4 20.0 
42 friends like broccoli 
 29.5  24.3 28.1  29.5 -  21.8** 35.8** 
             
Pie Question  34.1  31.9 36  33.7 34.1  28.2 38.9 












Post-test Survey Scores for the 23 Schools with AHA Teaching Gardens 
     Crosstabs 











)  Boys Girls  Low High  Low High 
Preferences (12-
item) 
           
01 fun to try new V 

















03 I like to eat V 
 37.1  36.8 36.9  31.2* 41.1*  33.1 40.9 
17 I will try to eat V 
 51.9  49.6 55.1  51.6 52.2  51.7 52.2 
20 will try new F/V 
 69  65 72.2  64.3 72.1  64.5* 73.2* 
21 should eat F 
 79.7  76.9 80.4  82.4 77.9  80.8 78.7 
25 F/V good snack 













32 should eat V 
 59.9  56.5 59.6  61.1 59  61.8 58 
SQ3 like to eat spinach 





like to eat 
broccoli 
 75.6  75.7 76.8  70.4* 79.1*  69.5** 81.4** 
DQ eat V at dinner 
 51.4  50.5 49.1  49.2 53  49.3 53.4 
            
Self-efficacy (9-
item) 
           





09 I can help cook V 
 55.4  39.3*** 
66.7**
* 
 49.2* 59.6*  50* 60.5* 
11 I eat V every day 
 23.6  23.5 25.5  25.6 22.3  22.5 24.7 
12 can ask for V at home 
 69.4  73 67.7  68.8 69.8  63.6** 75** 
14 I can eat F snack 
 66.8  63.2 70.1  66.7 66.8  65.8 67.7 
16 can help choose V 
 70.3  65.8 74.3  68.8 71.3  70.2 70.4 
18 pick out V to eat 
 51.9  46.6* 56.9*  47.6 54.8  49 54.7 
30 F&V at school 
 70.3  66.1 72.5  73 68.5  71.7 69 
33 water/juice, not soda 
 72.9  67 74.8  72.2 73.3  74.3 71.4 
            
Food System 
Learning (7-item) 
           
05 garden is fun 












































































34 will learn more 











            
Gardening Skills 
(4-item) 
           
SQ1 can grow spinach 
























 38  29.6*** 
46.1**
* 




















           
07 grown-ups like F&V 
 53.8  56.9 54.7  53.2 54.2  52.6 54.9 
10 friends like growing 
 15.9  13.7 17.9  11.9 18.6  13.2 18.5 
13 parents give V 
 33.5  31.6 35.7  41.6** 28.1**  38.7* 28.8* 
15 most kids eat V 
 19.9  22.8 17.3  16.9 21.9  16* 23.6* 
24 friends eat V at school 















27 parents eat V 

























SQ4 friends like spinach 





 24.4  21.7 24.8  23 25.3  22.4 26.3 
             
Pie Question  36.8  38.7 35.8  44.4** 31.3**  42.8** 30.7** 







Post-test Survey Scores for the Two Control Schools 
     Crosstabs 






Price Lunch (n=144) 
Variable  
%Yes 
(n=144)  Boy Girl  Low High  Low High 
Preferences (12-
item) 
           
01 fun to try new V 
 35.9  34 35.7  35.9 -  32 40 
02 healthy food is good 
 88.4  90 87.3  88.4 -  86.7 90.1 
03 I like to eat V  43.2  38 49.3  43.2 -  44 42.3 
17 I will try to eat V 
 64.3  60.4 61.4  64.3 -  73.3** 54.4** 
20 will try new F/V 
 71.5  75.5 67.6  71.5 -  67.1 76.1 
21 should eat F  83.4  74* 87.3*  83.4 -  91.9*** 74.6*** 
25 F/V good snack 
 82.5  80 85.5  82.5 -  90.3** 74.6** 
28 healthy food feels good 
 77.1  71.4 76.1  77.1 -  77 77.1 
32 should eat V  77.1  65.3 77.1  77.1 -  89.2*** 64.3*** 
SQ3 like to eat spinach 
 31.9  34.7 28.6  31.9 -  33.8 30 
BQ3 like to eat broccoli 
 64.8  51** 69**  64.8 -  71.6* 57.7* 
DQ eat V at dinner 
 65.4  52.3* 69.2*  65.4 -  74.3** 55.6** 
            
Self-efficacy (9-
item) 
           
04 will eat V w/ friends 
 49.3  52 46.5  49.3 -  48 50.7 
09 I can help cook V 
 57.2  46** 64.3**  57.2 -  54.7 60 
11 I eat V every day 
 38.9  30.6 38.6  38.9 -  50*** 27.1*** 
12 can ask for V at home 




14 I can eat F snack 
 76.4  74 76.8  76.4 -  73.3 79.7 
16 can help choose V 
 80.7  80 80  80.7 -  78.7 82.9 
18 pick out V to eat 
 63.9  55.1 65.7  63.9 -  64 63.8 
30 F&V at school 
 78.5  79.6 76.1  78.5 -  87.8*** 68.6*** 
33 water/juice, not soda 
 75.7  73.5 74.3  75.7 -  77 74.3 
            
Food System 
Learning (7-item) 
           
05 garden is fun  45.2  32*** 57.7***  45.2 -  38.7 52.1 
06 good to learn about food 
 50.7  52 52.1  50.7 -  50.7 50.7 
08 like to eat food I grow 













22 like to learn V grow 
 42.3  39.6 47.1  42.3 -  38.9 45.7 
23 











34 will learn more 
 54.5  51 58  54.5 -  57.5 51.4 
            
Gardening Skills (4-
item) 
           
SQ1 can grow spinach 
 64.6  63.3 67.1  64.6 -  66.2 62.9 
SQ2 have grown spinach 
 17.4  18.4 18.6  17.4 -  17.6 17.1 
BQ1 can grow broccoli 
 37.9  42.9 35.2  37.9 -  35.1 40.8 
BQ2 have grown broccoli 
 28.3  30.6 29.6  28.3 -  25.7 31 
            
Social Norms (11-
item) 
           
07 grown-ups like F&V 




10 friends like growing 
 13.8  10 18.6  13.8 -  12 15.7 
13 parents give V 
 45.8  30.6** 52.2**  45.8 -  53.4* 37.7* 
15 most kids eat V 
 18.6  24 12.9  18.6 -  22.7 14.3 
24 friends eat V at school 
 36.6  40 31  36.6 -  36.5 36.6 
26 peers eat raw V for snack 
 32.9  34.7 32.9  32.9 -  27.4 38.6 
27 parents eat V  50.4  45.8 47.8  50.4 -  60.3** 39.7** 
29 
will tell 










31 grown-ups like to garden 
 31.9  32.7 35.7  31.9 -  23** 41.4** 
SQ4 friends like spinach 
 14.7  12.2 15.9  14.7 -  13.5 15.9 
BQ4 friends like broccoli 
 34  32.7 40  34 -  28.4 40 
             
Pie Question  38.8  40 40.6  38.8 -  30.6** 47.8** 



































Description of Gardening Skills Index 
 
Variable Response Options Score 
Can you grow spinach in a garden? Yes 2 
 Not Sure 1 
 No 0 
Have you ever grown spinach in a garden? Yes 2 
 Not Sure 1 
 No 0 
Do you know how to grow broccoli in a garden? Yes 2 
 Not Sure 1 
 No 0 
Have you ever grown spinach in a garden? Yes 2 
 Not Sure 1 





Description of Level of Program Integration Index 
 
 
Variable Response Options Score 
How many days a week are vegetables served at lunch in your 
school? 
Never 0 
 1 Day / Week 1 
 2 Days / Week 2 
 3 Days / Week 3 
 4+ Days / Week 4 
 Not Sure 0 
How often are fresh vegetables used in your cafeteria? Never 0 
 Rarely 1 
 Sometimes 2 
 Regularly 3 
 Always 4 
 Not Sure 0 
How many days a week is a salad bar available for the children? Never 0 




 2 Days / Week 2 
 3 Days / Week 3 
 4+ Days / Week 4 
 Not Sure 0 
Does your school have a nutrition policy? Yes 4 
 Not Sure 0 
 No 0 
   
Does your school have a wellness policy, and does it address 
serving vegetables? 
No Wellness Policy 0 
 Just Wellness Policy 2 




What percent of grades at your school (will) participate in your 
Teaching Garden? 
None 0 
 Up to 25% 1 
 Over 25% and less than 
50% 
2 
 Over 50% and less than 
75% 
3 
 Between 75% and 100% 4 
How many subjects areas at your school integrate nutrition into 
their lesson plans? * 
None 0 
 1 or 2 subjects 1 
 3 or 4 subjects 2 
 5 or 6 subjects 3 
 7 or 8 subjects 4 
How many school activities and events will the program be 
included in? ** 
None 0 
 1 event 1 
 2 events 2 
 3 events 3 
 4+ events 4 
* Includes English, Math, Social Sciences, Health, Physical Education, Reading, and Other. ** Includes All 
School Assembly, Specific Curriculum for Grades Involved, School Event Including Parents, Community 
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